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BTOKA@BHbI ra3ob6eToH B HAlLEM KAMMaTe npumeHsietcs 60-

nee 70 aet. MpUMeHSIeTCs B OCHOBHOM AASl HAPYXHbIX CTEH

3AaHUI. HakonAeH 6OAbLLOM OMbIT 3KCMAyaTalMM OAHOCAOW-
HbIX CTEH C Pa3AMUYHbIMWU BapuaHTaMuM OTAEAKU. HakoMAEeH OnbIT 3KC-
nAyaTaumMm HEOTAEAAHHbBIX KOHCTPYKLIMIA.

B npeanaraemoit 6powitope Mbl 06061aeM cobpaHHytO 3a AECATU-
AETUS MHOOPMALIMIO U AAEM PEKOMEHAALIMM MO OTAEAKE ra306eToHa.
PekoMeHpaaLMK patoTCs ¢ yueTom TpeboBaHUM AENCTBYOLLMX HOpMa-
TUBHbIX AOKYMEHTOB.

NcxopHas MHPOpMaLMsa — HAaBAIOAEHWS, MCCAeAOBaHMSA, pa3pabor-
KW — MOAYUYEHbI KakK Yy Hac, B \eHuHrpaae — CaHkr-letepbypre, Tak
WU B APYrux CTpaHax W pervoHax: Ha Ypane u Ha YkpauHe, B beno-
pyccuu, Moablie, fepmanumu, B cTpaHax CkaHAMHaBWUK U MprubanTUKuK.

PekomeHpaumn no BblGOPY M YCTPOMCTBY OTAEAKWM AaHbl C y4EeTOM
M3MEHUBLLUNXCA KOHCTPYKTUBHbIX PELUEHUI: YMeHblUEeHa CpeAHAn
NAOTHOCTb, YBEAMUEHA CPEAHSAS TOALLMHA ra3obeToHa, npakTUYecKu
YLWIAK U3 NPAKTUKN apMUPOBaHHbIe ra3obeToHHbIE NaHEeAU, MPEAbSAB-
ASIBLUME K HAPYXXHOW OTAEAKE cneunduyeckme TpeboBaHms, UBMEHU-
AUCb 3CTETUUYECKME TPEDOOBAHUA K BHELUHEMY BUAY MHAMBUAYAAbHbIX
XUABIX 3AQHUHN.

Bce pekomeHpaumn B 6poLItOpe MOAKPENAEHbl BbIAEPXKAMMU U3
HOPMAaTUBHbIX AOKYMEHTOB, YTO AAeT BO3MOXHOCTb MCMOAb30BaTb
pPEKOMEHAOBaHHbIE PELLEHMA B COCTaBe NPOEKTOB.

Mpu HancMaHuK BpoLLOPbI yUTEHA 0CODEHHOCTb POCCUMCKOTO MOA-
X0A@ K HOPMaTUBHbIM TpeboBaHUAM M 3anpeTam - OrpaHUMUYeHus,
LEeAb U NMPUYMHBI KOTOPbIX HE SAICHbI MCMOAHUTEASIM, UTHOPUPYHOTCS.
MoatoMy Bce pekoMeHAauUMn npeaBapeHbl 0ObACHEHWEM SIBAEHWH,

NeXallnx B NX OCHOBE.

PykoBoactBo no otaenke AEROC / LU. TpuHdpenbp. — CaHkT-Metepbypr, 2012. — 40 c.: UA. UB.



CopepxaHue

BBepeHue

1.1.
1.2.

Buabl OTAEAKM
BuAbl OTAEAKM Fa300€TOHHBIX CTEH. OB30P . . . . . .« . o v it e e i e e e e e e e e e 2
OTAEAKA Ta300€TOHHbIX CTEH. OBLUME PEKOMEHAGLMM « « o« v v v v v e e e e e e e e e e e e e e e s 3

2.1.
2.2.

DKCNAYATALIUA HEOTAENAHHON KAAAKH
HopmaTnBHble TPEOOBAHMA K HABHAUEHMIO OTABAKM. .« « v v o v v v v e e e et e e e e e e e e e e e 5
Dr3NUECKNe OCHOBbI IKCNAYaTaLMN HEOTAGAGHHOM KANBAKM . .« o v v v v v v e e e e e e e e e e 6

LLEAb HAPY)XHOM OTAEAKW. TPEBOBAHUA K HEM

3.1
3.2.
3.3.

HopmaTuBHbIe TPEOOBAHUS K XaPaAKTEPUCTUKAM OTABAKM . .« + v v v v v e v e e e e e e e e e e e e e a 8
DU3NYECKME OCHOBbI MPEABABAAEMbIX K OTAEAKE TPEBOBAHUM . . . . . . o v v e i i e e e e s 9
BAGra BTrasobETOHE . . . . . o o i ot e e e e e e e e e e e e e e e e e e e e 9

OBAULIOBKA HA OTHOCE

4.1.
4.2.
4.3.

4.3.1.
4.3.2.
4.3.3.

HopmaTuBHble TPeOOBaHUS K OOAULOBKAM HA OTHOCE . » v v & v v v v e e e e e e e e e e e e e e e a 12
Dur3nMUecKre 0CHOBbI PABOTbl OBAULIOBOUHBIX CAOEB . & « v v v v v e e e e e e e e e e e e e e e e e 13
PekoMeHAAUMM K YCTPONCTBY OOAMLOBOK .« v v v v v v e e e e e e e e e e e e e e e e e e e e e 13
HaBecHble OOAULOBKU MO OBPELUETKE .« & v v v v e v e e e e e e e e e e e e e e e e e e e e e 13
O6AMLIOBKA C HEMOCPEACTBEHHBIM KPEMAEHUEM KCTEHE .+ & v v v v e v v et e e e e e e e e e e s 14
OOAMLOBOUHAA KAGAKA « « « v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e 14

OTAENOYHBIE NOKPbITUA, AATESUOHHO CBA3AHHBIE C KAAAKOM

5.1.
5.2.
5.3.

5.3.1.
5.3.2.
5.3.3.
5.3.4.
5.3.5.

5.4.

HopmaTuBHble TPeb0BaHMUS K OTAEAOUHBIM MOKPBITUAM . .« v v v v v v e v e e e e e e e e e e e e e s 18
Dur3NUYECKME OCHOBBI IKCMAYATALMU OTAEAOUHBIX CAOEB . « v « v v v v v v v v e e e e e e e e e e e e 18
PekomeHAaLMM MO BbIOOPY OTAEAOUHBIX MOKPBITUM . .« v v v v e v et e e e e e e e e e e e e e e e s 19
TUAPODOOUBALIMA . . . v o v o i e e e e e e e e e e e e e e e e e e e e e e e 19
CoctaBbl NOKPLITUI U3 AUTEPATYPbI 1970-80-XIT. . . . . v o v o e e e e e e e e e e e e e e e e 20
MPOCTAs WTYKATYPKA & &« v v v o v v e e e e e e e e e e e e e e e e e e e e e e e e e e e 20
[MOATOTOBKA MOBEPXHOCTM. » v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 21
APMUPOBAHME OTAEAOUHBIX CAOEB . . & v v v v v e v v e e e e e e e e e e e e e e e e e e e 22
TUNWUYHbBIE OLIMOKM MPU OTAEAOUHBIX PABOTAX « .« & v v v v e v e e e e e e e e e e e e e e e e e e e 22

OEI\MI.I,OBKVI, AATE3UOHHO CBSAI3AHHBLIE C KAAAKOM

6.1.
6.2.
6.3.

HopmaTrBHbIE TPEOOBAHUS K OTAEAOUHBIM MOKPBITUAM .« & v v v v o v v v e e e v e e e e e e e e e e s 23
DU3NYECKME OCHOBBI SKCMIAYATALUMU OTAEAOUHBIX CAOEB . .« « v v v v v v v e e e e e e e e e e e e e e s 23
PekomeHpaLMK MO BbIGOPY OTAEAOUHBIX MOKPBITUM . . . . v v v v e v i e e e e e e e e e e e e e e e 23

7.1.
7.2.

7.3.

7.3.1.
7.3.2.
7.3.3.

HAPY)XHOE YTENAEHUE
HopmaTuBHbIE TpeﬁOBaHMﬂ K CUCTEMaM HapPy>XHOro ytTenAeHnA rno KAapAke n3 ra3obeToHHbIX 6AOKOB. . 25

®duU3nyeckne 0CHOBbI HAYaAbHOIO Nepuoaa QKCNAyaTauun CUCTEM HAPYXHOrOo yTeENAEHHUA. . . . . . . . 25
PekomeHApauMKU NO HA3HAUYEHUIO U MOHTaXY CUCTEM HAPYXXHOIO YTEMAEHUA . . . . . . . . . . . . . . . 29
Cuctembl CKpenAeHHOM TENAOU3OASILLMM C TOHKUM WTYKaTyPHbIM CAOEM . . . . . . . . . . . . o o o .. 29
Cucrembl ¢ BEHTUAUPYEMDBIM BO3AYLLUHbLIM 3Aa30POM . . . . . . . . o o vt s et e e e e e e e e e e 30
TpexcAonHble cucTeMbl «HeCylasa cteHa — TENAOU3OAATOP — 06AMLIOBOYHAA KAGAKA» . . v v v v v v . . 30

BHYTPEHHAA OTAENKA

8.1.
8.2.

8.2.1.
8.2.2.

8.3.

8.3.1.
8.3.2.
8.3.3.

HopmaTuBHble TPEOOBAHMUS K BHYTPEHHEM OTABAKE . &« v v v v e v e e e e e e e e e e e e e e e e e s 32
DYHKUMU BHYTPEHHEM OTABAKM . . & v v v v i e e e e e e e e e e e e e e e e e e e e e e e e e e e 32
MAPOUBOAALIMA .« . . o o i e e e e e e e e e e e e e e e e e e e e e e 32
BO3AYXOMPOHULAEMOCTD + v v v v v v v e e e e e e e e e e e e e e e e e e e e e e e e e e 33
PekoMeHAQUMM MO BHYTPEHHEN OTABAKE .« & v v v v e e e e e e e e e e e e e e e e e e e e e s 34
3alMTa OT MEPEYBAGKHEHMSA . . o v v v v v v e e et e e e e e e e et e e e e e e e e 34
KOHTPOAb BO3AYXOMPOHMUAEMOCTM . . & v v v v v e v v e e e e e e e e e e e e e e e e e e e e e e 35
O6LIME PEKOMEHAGLIMM . &« v v v o v e e e e e e e e e e e e e e e e e e e e e e e e 35

CE30HHBIE U HEOTANAMBAEMbIE 3AAHUA

OTAEAKA KNAAKU U3 ABTOKAABHOFO FA30BETOHA.

OEBLUME TPEEOBAHUA U PEKOMEHAALMM

BUVBAMOTPA®UYECKHKIA CNUCOK



AERIOICHE

BBegeHue

MepBble ra30b6eTOHHbIE 3aBOAbI, TEXHOAOTUYECKU U KOM-
MEPYECKM YCMELLHO peaAn3oBaBLUME WAEK MPOU3BOACTBA
aBTOKAABHOIO ra3obeToHa (B KOTOPOM MOAOTbIN KBapLEBbIi
NecoK CTaHOBWUTCA HE MHEPTHLIM 3aMOAHUTEAEM, @ @KTUBHbIM
WUCTOYHWKOM KPEMHWA AN CMHTE3A CUAMKATOB) ObIAM MO-
CTPOEHbl B MeXBOeHHOW EBpone cHavana B LLBeuun, 3atem
NPaKTUYECKW Be3Ae. YacTb MOCTPOEHHbIX B T€ TOAbI 3AaHUI
13 ra300eTOHHbIX BAOKOB 3KCMAYaTUPYIOTCA A0 CUX MOP.

Puc. 1. 3paHue U3 aBTOKAABHOIo razo6eToHa 6e3 Hapy)KHOM OTAeA-
ku. 1939 r.n., r. Pura, ya. 9nbBupac, 15

Hanbonee ApKo AOATOBEYHOCTb U CTOMKOCTb ra3obeToHa B
HaleM KAMMaTe BUAHA Ha NpumMepe rpynnbl 3AaHKI, yenew-
HO MepexuBLIMX BOMHY U TEMEPb CTOALWMX B LEHTPE COBpe-
MEHHOoM Puru.

3AaHMA NOCTPOEHbI M3 aBTOKAGBHOIO ra3obeToHa ¢ Tem xe
XMMWUYECKMM COCTaBOM, UTO BbIMyCKaeMble CEFOAHA OAOKM,
HO Cc OOAbLUEN MAOTHOCTbK. 3a MNpOLLEALINE AECATUAETUA
NPU3HaKK paspylieHns 6eToHa B KOHCTPYKUMAX HEe NOsiBU-
AMCb (puc. 1).

B AeHWHrpape NMpOMbILUAEHHOE MPOM3BOACTBO aBTOKAAB-
Horo rasobetoHa, OKka3aBLlee 3aMeTHOE BAWAHWE Ha 0OAMK
Halwero ropoaa, Hayanocb B 1959 roay, ¢ 3anyckom raso-
6eToHHOro 3aBoaa B coctaBe ACK-3 MhaBAEHUHIpaACTpoA B
paroHe ABToBO [1]. CHauyana M3 razobeTtoHa BO3BOAMAWCH
HapyXHble W BHYTPEHHWE CTEHbl M3 KPYMHbIX MOAYNaHeAen
(3acTporika panoHa AauHOro) — NAOTHOCTb HETOHA HaPYXHbIX
cTeH okono 600 Kr/m3, NAOTHOCTb 6eTOHa BHYTPEHHMX CTEH
1000 kr/m3 (puc. 2). K 1970-my roay u3 razobetoHa 6bin0
nocTpoeHo 6onee 3 MAH. M2 XUAbIX AOMOB.

B 70-80-e roabl M3 rasobeTtoHa CTPOMAUCH «KOpabAW»
(cepusa AI-600, puc. 3) 1 HapyxHble cTeHbl cepun 137 Tb.
YcoBeplueHcTtBoBaHHasa cepus Al 600.11 npoAOAXKaET Bbiny-
cKaTbCA U B HacTosLlee BpeMs. Beero k Hauany 2000-x ropos
B MeTepbypre akcnAyatTMpoBanock Horee 15 MAH. M2 naHeAb-
HbIX 3AaHWI C OAHOCAOMHBIMW ra306€TOHHBIMU CTEHAMM.

Co BTOpPOM NoAOBHUHbBI 1990-X roA0B, OAHOBPEMEHHO C pas-
BUTUEM MOHOAUTHOIO AOMOCTPOEHMSA, aKTUBHO CTaAW NpUMe-

Puc. 2. 3paHne n3 aBTOKA@BHOro ra3obeToHa,
1960-e. CaHkr-lleTepbypr, KpacHonytunoBcKasi, 45.

Puc. 3. HapyxHble cTeHbl U3 aBTOKAABHOIo ra3obeToHa.
«Kopabab», 1970-e, CaHKT-lleTepbypr.



HSATbCA B TOPOACKOM CTPOMTEALCTBE MEAKME ra30beToHHble
6A0KK. 3a NepBoe AECATUAETME HOBOrO Beka B [etepbypre
NMOCTPOEHO NOUTH 15 MAH. M2 XMUAbIX 3A@HWUIA C MOHOAUTHbLIM
KapKacoMm M ra306eTOHHbIMU CTEHAMM (C 0OAULLOBKOM KUPMK-
YOM MAM LUTYKATYPKON) U3 06LLero obbema 25 MAH. M* XUAbS
3a 3T0T neproa. 0bLiee KOAMYECTBO YKUABIX AOMOB C ra3o-
6eTOHHbIMU CTEHaMU cOCTaBAAET 0KOAO 30 MAH. M2 13 115
MAH. M2 06LLel naowaamn xmuaoro ¢oHaa CaHkr-Metepbypra.
T.e. KaxAblit YeTBepTbIN netepbypxeL, XUBET 3a razobeToH-
HbIMW CTEHAMM.

Cxoxan cuTyauuss B 3aropoAHOM AOMOCTPOEHUM NEHWH-
rpaackov obaacTu, rae 60AbLLE MOAOBUHBI BBOAMMOTO XMUAbS
BbINOAHSIETCA KAQAKON M3 ra30b6€TOHHbIX BAOKOB.

1. Buabl oTAENKMU

HecmoTpa Ha LWKMPOTY NpUMeHeHus rasobeToHa, ero or-
AEAKa MPOAOAXAET Bbl3blBaTb BOMPOCHI Yy 3ACTPOMLIMKOB,
NOPOXAAET MUbbI, CTAHOBUTCA UCTOUHUKOM OLIMOOK. OCHOB-
Hble OLIMOKM CBA3aHbI C XEeAaHUEM YKPbITb MaTepuan oT BO3-
AEWMCTBUA OCAAKOB, UTHOPUPOBAHWE HAYaAbHOWM BAAXHOCTU
raso6etoHa W notakaHue MuUdy o 6e3yCAOBHOW MOAb3E AO-
yTenaeHus.

Moatomy, npexae yem pasbupatb NOAPOBHOCTU pasAMy-
HbIX BUAOB OTAEAKM W M3AaraTb HOPMaTUBHbIE TpeBoBaHMA K
HWUM, AAUM 06LLMI 0630p M OCHOBHbIE PEKOMEHAALIMN.

1.1 BUAbl OTAE/IKU TASOBETOHHbIX CTEH. O630P

1. AKcnnyatayus HeoTaeNaHHON KNaaKu,
KN1aAKu, o6paboTaHHOM ruapodoousaTtopom

YHMBepcaAbHO I'IpVIMeHMMbIVI BUA OTAEAKU AAA 3AaHVIl7I AHO-
60ro Ha3HavyeHUa BCex cTeneHen AOATOBEYHOCTH. anFOAeH
ANA KAAAKU U3 OAOKOB 6€3 CKOAOB MAW CO CHATbIMU ¢aCKaMVI
Ha 6eAOM KAeeBOM pacTBope, AAA aKKypPaTHO BbIMOAHEHHOM
KAGAKW Ha pacTtBoOpax U KAeAax BCEX BUAOB.

2. AAre3vuoHHO CBfi3aHHble (<MOKpble»)
oTAe/Io4YHbIe NOKPbITUA
2.1. OKpacKa, noKpbiTue paKTYPHbIMU KpacKaMu
MpUMeHMMa AN KAAAKKM M3 BAOKOB 6€3 CKOAOB MAM CO
CHATBIMWU dackamu, AAA KAAAKW C 3aTepPTbIMU CKOAAMK W
LWAMPOBAHHOM NOBEPXHOCTLIO. TpeboBaHUs — AocTaToYHas
naponpoHULLAEMOCTb.

A EROIC

2.2. WitykatypKa c nocneayowmum

AeKopupoBaHueM (OKpacKa, opaKTypuBaHue)

YHWBEpPCAAbHbIA BUA OTAEAKM. TpeboBaHWA: HeBbICOKWE
MPOYHOCTb U MOAYAb YMPYrOCTU, AASl CTEH OTanAMBaEMbIX
3AaHUM — AOCTaTOuHas NaponpoHuLaemMocTb. MoxeraHus:
OorpaHU4YeHHOEe BOAOMOIAOLLEHUE, ONPEAEAEHHbIE aAre3ns U
MOPO30CTOMKOCTb KOHTAKTHOWM 30Hbl.

2.3. 061U OBKa KepaMU4€eCKOW MIMTKON Un

KaMeHHbIMU NJIUTaMM, 06IMLLOBKa KUpNU4YOM 6e3

3asopa

Bua oTaenkn, NpUMeHeHWe KOTOPOro AAA OTanAMBaeMbIX
3AAHUI UMEET PSIA OrPaHUYEHUI: MO CONPOTMBAEHUIO Napo-
NPOHWULAHKWIO, NO aAre3nun, No CYMMapHOM NAOLLLAAWM HaKAEeW-
BaeMbIX 3AeMEHTOB. AAA 3AaHWUI CE30HHOM 3KCMAyaTaumm U
AASI BHYTPEHHEN OTAEAKU NPUMEHUM He3 OrpaHUUEHHI.

2.4. OKnenKa nam oomaska rmpou3oNaLUOHHbIMU

MaTepuanamu ¢ HU3KOW NaponpoHULLAeMOCTbIO

AAst oTanAMBaeMbIX 3AaHWUMA OFPAHUYEHHO NpUMEHWMa B
30HE LIOKOASI, B 06AACTU BbIXOAA KO3bIPbKOB U BbICTYNaOLLIMX
NosiICOB M3 NAOCKOCTK dpacapa. AAA 3pAaHWUIA CE30HHOW IKCMAY-
atauuu npumeHuma 6e3 orpaHUUYEHU.

3. 06aML0BKa Ha OTHOCE

3.1. HaBecHble («<3KpaHHble») OTAENKHU

Haunbonee wWapAWMIA KAAAKY BUA OTAEAKU. 3aKpbiBaeT
KAAAKY OT OCAAKOB M COAHLIA, HE MPENATCTBYET BbIXOAY BAATU
13 TOALLM KAQAKH.

3.2. 06aMyoBOYHaA KnaagKa

[pn yCAOBMM OCTaBAEHUSA BO3AYLUHOrO 3a30pa W BbIMOA-
HEHUW MEPONPUATUI MO OTBOAY KOHAEHcaTa YHWBEPCAAbHO
npumMmeHMma.

4. CucTeMbl Hapy}XHOro yTenjieHusa

0O60CHOBaHHOCTb NPUMEHEHUS YTEMAUTEAEN MOBEPX ra-
300€TOHHOM KAAAKM AOAKHA MPOBEPSATHCA IKOHOMUYECKWUM
pacyeToM. B cayuae Bbibopa Hapy>XHOro yTenAeHuss Heobxo-
AMMO COBAOAEHWE PEKOMEHAALIMIA, MPUBEAEHHBIX B Pa3Aene
«HapyxHoe yTenaeHue» AaHHOW 6poLLtOpbI.



AIEROIC I

1.2. OTAENKA rA30BETOHHbIX CTEH.
OBLME PEKOMEHAALIMU

BbiGop BUpa oTAENKHU

OcHOBHaA QGYHKUMSI HApYXHOM OTAEAKM — AeKopaTWMBHas.
EcAM BHELLIHWUIA BUA HEOTAEAAHHOW KAGAKM He Bbi3blBAET Hape-
KaHVIl7I, AOCTATOYHO 3alLUTUTb OT BAArm Mmecta NotTeHUMaAbHOIo
3aMOKaHWS: MOAOKOHHbIE 30Hbl, LLOKOAb, KapHU3bl. MOXHO AO-
NMOAHWUTEABHO 06paboTaTh MOBEPXHOCTb TMMAPOPOOU3ATOPOM.

Takxe BO3MOXHbl MPOCTas OKpacka KAaAKM, nepeTupka
MOBEPXHOCTU C MOKPACKOMW, HAHECEHWE GAKTYPHbIX KPACOK.
Bonee 3aTpaTHble BWAbI OTAEAKM — LUTyKaTypka, HaBecHble
00AMLIOBKM, OOAMLIOBOYHAA KAGAKA. MCMoAb3ys LITYKaTYpKy U
0OAULIOBKM MOXHO AOMOAHWTEABHO MOBbLICUTb AOATOBEUYHOCTb
W YAYYLUTb BAGXHOCTHOE COCTOSIHME MOBEPXHOCTHbIX CAOEB
KAQAKM, CHU3UTb €e BO3AYXOMPOHULIAEMOCTb.

PeKkomeHaauuu
no 3awuTe Knagkuv ot Baaru

Mpu KoHCEpBaLMU HEAOCTPOS MAM MPU 3IKCMAyaTaLMu He-
OTAEAaHHOM KAAAKM HEOBX0AMMO obecneunTs 0TBOA BOAbI CO
BCEX HEBEPTUKAAbHbIX NMOBEPXHOCTEW W BCEX MECT, TAe MO-
XET 3aCTOATbCA BOAA. ITO 30HbI MOA OKOHHbIMW MPOEeMaMMu,
006AaCTb NPUMbIKAHUSI K OTMOCTKE MAM KO3blpbkaM. B Takux
MecTax HeobX0AMM BOAOOTAMB U 3KPaHbI, OTAEASIOLLME ra30-
6ETOH OT AeXaLLEero cHera AW 0TOMBaEMbIX OTMOCTKOM BpbI3r.
KanuaasipHblil MOACOC B ra306eToHe MaA U 00blUHbIE AOXKAU
PEAKO YBAAXHSIOT KAAAKY TAy6xe, uem Ha 20-30 mm. Mo3ato-
My AOMOAHWUTEABHOW 3aLLMTbI MAOCKOCTU CTEH He TpebyeTcs.

PeKkomeHaauuu
Nno BbIOOPY WITYKaATyPHbIX COCTaBOB

HapyxHas wrykaTypka no ra3obeTtoHy AOAKHA MMETb Bbl-
COKYI MaponpoHMLAEMOCTb U CPABHUTEABHO HU3KYHD MPOY-
HOCTb. TakMMu cBoWicTBaMu obrapaeT OGOAbLUMHCTBO cre-
UMaAbHO MpeAHa3HAUYEHHbIX AAA ra3obeToHa LUTYKaTypoK.
|-|03TOMy OCHOBHaA pekomMeHAaunua — UCNOAb30BaTb NMpeAHa-
3HaUeHHble AN ra300eToHa Cyxue LUTyKaTypHble CMecH 3a-
BOACKOM rOTOBHOCTMU.

XopoLLo nokasblBatoT cebsi Takxe 06blUHble NOPU3OBAHHbIE
pacTBOpbl ¢ NAOTHOCTbIO A0 1300-1500 Kr/Ky6.M, YAOBAETBO-

PUTEABHO — U3BECTKOBO-NecUYaHas cMech (rapLioBka) ¢ AoobaB-
AeHUEM HebOoAbLLIOro KoAnyecTBa (3-5% no macce) LemMeHTa.
Mepep ee HaHECEHMEM TMOBEPXHOCTb KAAAKWU HEOOXOAMMO
06UABHO YBA@XHUTb.

BmecTo BbipaBHMBAKOLIEN LUTYKATYPKU BO3MOXHO HaHece-
HMEe Ha KnaaKy GaKTypHbIX AEKOPATUBHbIX TOHKMX LUTYKaTYPOK
(Ha3blBaEMbIX «LLyOKaMMU», «<KOPOEAAMM», «LLIATPEHbIO» U T.M.).
Mepea nx HaHeceHMeM NOBEPXHOCTb KAAAKW BblpaBHWBaETCS
TEPKOM, @ CKOAbl 3@MOAHAIOTCS PEMOHTHLIM PACTBOPOM AAA
razobetoHa MAM ra300eTOHHOM KPOLLKOM, 3aTBOPEHHON KAa-
AOYHbIM KAEEM.

PeKomeHpauuu
no OGJWILI,OBKe KUpnuyom

BoAbLLe BCero BoNpocoB kacatoTcsi 3a3opa MexAy rasobe-
TOHOM W 0BAMLIOBKOM B MOAKMPNIMYA.

EcAv nocTpoiika npeaHa3HaueHa AAA CE30HHOM aKcrAyaTa-
umMn (Aava, Typbasa), To HaAMUME WMAM OTCYTCTBME 3a30pa He
UrpaeT HUKaAKOM POAU.

Ecav Xe CTpoeHwe npepHa3HaueHO AN KPYTAOTOAMYHOM
3KCMAyaTalmu, TO BO3AYLLIHAS MPOCAOMKa MEXAY CAOSIMU CTa-
HOBMTCA NOAE3HOM. XXeAaTeAbHO Takxe, YToObl 3Ta NPOCAOMKa
COEAMHSINACL C HAPYXHbIM BO3AYXOM CMELMAAbHO OCTaBAEH-
HbIMW MPOAYXaMU, T. €. ObiAa BEHTUAUPYEMOW.

EcAun 3a30p Mexay razob6eToHOM 1 KUPNIMYOM OTCYTCTBYET, TO
CPEeAHsifl 3a OTOMWUTEAbHbIA MEPUOA BAAXHOCTb ra30b6eTOHHOWM
KAAAKM BYAET HECKOABKO BbiLLIE, @ CAEAOBATEABHO COMPOTHUBAE-
HWe TakoW CTeHbI TenAonepeasade ByAET HECKOABKO HUXE, YEM B
CAyYae ¢ HaAMYMEM BEHTUAMPYEMOM NMPOCAOVKM.

PeKomeHpauuu
no goyrtenjieHuio

1. Knaaka 13 6nokoB ToAwmHorn 300 mm 1 boree — camo-
AOCTaTOYHa C TOUKM 3PEHUSI TENAOBOM 3allMThI, LeAecoobpas-
HOCTb AOMIOAHWUTEABHOIO YTENAEHWA AOAXKHA OblTb MOATBEPXAE-
Ha.

2. MNoBepx razobeToHa MOXHO UCMOAb30BaTb MUHEPAAOBAT-
Hble YTENAUTEAU AOOOW TOALLMHBI.

3. ToAWMHA NOAMMEPHBIX YTEMAUTEAEN C HU3KOM Maponpo-
HULAEMOCTbIO (MEHOMOAUCTUPOA, NMEHOMOAMYPETAH) AOAXKHA
obecneurBaTb He MeEHEe NOAOBWHbI 0OLLEr0 TEPMUUYECKOTO
COMpPOTUBAEHUS (CM. 7.3.1) — B MPOTMBHOM CAyYae BO3MOXHO
YBAGXHEHWE KAAAKM NMOA yTenAutereM. MHTEHCUBHOCTb YBAGX-
HeHWsA HeobXoAMMO NpPoBepPsATb pacyeTtom no n. 9.1 CHuM 23-
02-2003 «TennoBasn 3aLumTa 3AaHUN».
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2. JKcnayaTauma HeoTAEe/NIaHHOMU KNaAKM

B paae cAyvaeB aKchnAyaTalUMs HEOTAEAAHHOM KAAAKM
onpaBpaHa. B nepByto ouyepeab 3TO KacaeTca CUTyauui,
KOFA@ K BHELUHEMY BWAY KOHCTPYKUWI He MNpeAbAaBASETCs
cneumanbHbix TpebOBaHWUM, @ caMa KAaAKa BbIMOAHEHA AO-
CTAaTOYHO akKKypaTHO. OnbIT 3KcNAyaTalMKM HEOTAEAaHHOro
razobetoHa B pasHbIX KAMMATUUYECKNX YCAOBUSAX AOCTATOUHO
6orat. C AOBOEHHbIX Mop (puc. 1) U BMAOTb A0 HALLUWUX AHEN
ra3obeToH ycrnewHo 3KcnAyaTupyetcss 6€3 OTAEAOYHbIX MNOo-
KpbITUK (puc. 4).

Puc. 4 3aBoa no npou3BOACTBY aBTOKAABHOIo razobeToHa
CO CTEHaMM U3 HEOTAEAaHHOM Knaaku, 2002 r.n.,
3croHusA, Boroctb Ceivepy

KOHCTPYKLUMK 13 AYENCTOBETOHHbIX GAOKOB U NnaHeAer 6e3
HapYXXHOM OTAEAKM BO3BOAMAWCH W SKCMAYaTUPOBAAUCH B
Halllel cTpaHe MaccoBO. B HOPMAaTUBHbIX AOKYMEHTax, CO3-
AaHHbIX B CCCP, a 3atem B Poccum, HE0BXOANMMOCTb OTAEAKU
KAAAKM He oroBapuBaeTca. Bce TpeboBaHUA K OTAEAOUHbIM
MOKPBLITUAM, W3AOXKEHHbIE B METOAMUYECKON AMTEpaType,
COOPMYAMPOBAHbI AN MAHEAEN WM MPECAEAYIOT B KauecTse
OCHOBHOW LieAW 3aLUMTY OT KOPPO3MKM apMaTypHOro Kapkaca.

HapyxHasn otaenka MOXeT ObITb noAesHa. OHa Bceraa Bbli-
MOAHSIET AEKOPATUBHYIO WM WMHOTAA — 3ALUMTHYIO QYHKLIMM.
MpaBUAbHO BbINOAHEHHAA OTAEAKA YAYULIAET BAAXHOCTHbIM
PEXWUM KOHCTPYKLMIA 1 NOBBILIAET UX CONPOTUBAEHUE BO3AY-
XOMPOHULAHUIO.

HapyxHan oTAeAKa, BbINOAHEHHasA ¢ HapylieHneMm Tpebo-
BaHWI K OTAEAKE AYEUCTOBETOHHOM KAGAKM, MOXET Crnoco6-
CTBOBATb Pa3pyLUEHWUIO CTeHbl. MO3TOMY K Ha3HAYEHWIO OT-
AEAKW 1 BbIBGOPY €€ B1AA HYXHO NMOAXOAMTb B3BELLEHHO.

2.1. HopmaTuBHble TpeGOBaHUSA K
Ha3Ha4YeHUIo OTAEeJNIKHU

B HacTosiee Bpemsi AENCTBYeT psiA AOKYMEHTOB, Tpebo-
BaHWA KOTOPbIX PACMNPOCTPAHSOTCS Ha KAAAKY U3 ra306eToH-
HbIX 6AOKOB. BOT UTO COAEPXMTCS B HUX NMPUMEHUTEABHO K
OTAEAKE KAAAKM U3 siuenctoro 6eToHa.

1.  CHwuI no NpOeKTUPOBaHUIO KAAAKM U3 KUPMKUYa, KaM-
Hel U OGAOKOB E€AMHCTBEHHBIM KPWUTEPUEM AOATOBEYHOCTU
OCTaBASIET MOPO30CTOMKOCTb KAQAOYHbIX MaTepuanoB U OT-
Aenky BoobLLe He oroBapvBaer:

CHull 11-22-81* KameHHble 1 apMOKaMEHHbI€ KOHCTPYK-
umm [6]

[W3noxenue 6e3 uutmpoBanus no n. 2.3 u 1abn. 1*] Mpn
npezanonaraeMom CpokKe Ciyx6bl KOHCTPYKLWIA He MeHee 100
JIET MPOEKTHblE MApPKKU N0 MOPO30CTONKOCTU KAMEHHbIX Ma-
TEepMarnoB Ans HApY>XHOW 4acTu CTeH (Ha TonwmHy 12 cm),
JOJDKHbI ObITb He MeHee F25 (ns 3paHuit ¢ HOpMarbHbIM
pexumMom 3kcnnyarauuu) u He MeHee F35 (ans 3paHuin ¢
BMXHbIM PEXWMOM 3Kcnayatauum, ans CeBepHON CTpou-
TeNIbHO-KITMMATUYECKON 30HbI).

2. PekomeHpaumu [7] BTopAat CHulMy:

PexonmeHAQUUM MO NPYMEHEHUIO CTEHOBbIX MEAKMX BAO-
koB M3 Auvenctbix 6etoHoB/LUHUUCK mum. B.A. KyuepeHko. -
M., 1992.

2.18. OTmenka CTeH M3 MENKMX A4encTO6ETOHHbIX 6IIOKOB
B MOCTPOEYHbIX YCIIOBUAX BbINOMHAETCH BOAO3IMYSbCUOHHbI-
MU Kpackamu 1 3MansiMi Ha OPraHNYecKnx pacTBOPUTENSX.

2.19. Mpu oTCYTCTBUM CKONOB 1 06ECTEYEHUN MApPKK 6110~
KOB Mo Mopo3ocToiikocTi F25, a ans paiioHoB CeBepa He
meHee F35, fjonyckaeTcs BECTM HApYXXHYIO KNafKy CTeH 6e3
HapY>HOW OTAENKM NOA PACLUMBKY LUBOB.

3. AOKyMeHT, co3paHHbIi B 2007 ropy Ha OCHOBE U C
LeAblO YNOPSAOUMBAHUS NMOAOXeEHUI Beex (bonee 40) AOKy-
MEHTOB, PErAaMeHTUPOBABLUMX NMPOU3BOACTBO WM MPUMEHEe-
HUe AuencTbix 6eToHoB K 1989 roay [8]:

CTO 501-52-01-2007 «[IpoekTMpoBaHWE U BO3BEAEHUE
OrpaxAatoLMX KOHCTPYKLMI XUAbIX M OOLLECTBEHHbIX 3Aa-
HUI C NPUMEHEHNEM AYencTbix 6eToHOB B Poccuitckon Pe-
Aepaumm»

8.1. 3awuTHO-AEKopaTUBHAA OTAENKA S4eNCTOOETOHHON
KNafik1 NPoU3BOANTCA:

- MpW COOTBETCTBYHLIEM LBETO-(haKTYPHOM peLleHNN
MPOEKTUPOBLLMKA;

- NpU Kragke 6e3 pacLunBKi LWBOB;

- N8 YBENUYeHMss MOPO30CTONKOCTM S4EUCTOro 6eToHa
6110K0B.
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4. Haubonee EMKWUIA KOMMEHTApPUI K COBETCKMM Hapa-
6otkam 1 TpeboBaHuam [9]:

ManoataxHble AooMa M3 AvencTbix 6eToHoB. PekomeHaa-
UMM MO NPOEKTUPOBAHMIO, CTPOUTEALCTBY WM 3IKCMAyaTaLUu
/B.B. KopoBkeBuy, B.A. MnHckep n ap., AeH3HUNIM, Ne-
HUHIpaa, 1989 .

«MepcnekTUBHbIM ABNSETCS METOA BefeHWs KNagku u3
MEJIKUX S4encTO68TOHHbIX 6/I0KOB Ha KJ1eto.

OCHOBHOE MPeNMYLLIECTBO KNafKi HA KNeto — 3HAaYUTENbHOE CO-
KpalLleHe pacxofia CBA3YHLLEro MaTepuana, a KpoMe Toro, Takas
Knazka BbIrMAAuT aCTETETUYHEE 1 He TPeGyeT OTAeN0YHbIX paboT.

CneayeT ckasaTb, YTO MO CYLIECTBYHOLMM HOPMATUBHbIM
Tpe6OBaHNSM, eCN 3aBOA-MOCTABLUMK FapaHTUPYeT Mapky
f4e1CTOOETOHHbIX 6710KOB MO MOpO30CcTOMKOCTM 25 (NS
paitoHoB CeBepa — 35), KNagKy A0NYyCKaeTcs BECTU NOA pac-
LUMBKY LIBOB 6€3 HapyXXHOii OTAeNnku. KoHYeHo, nmpu 3ToM
J0MKHbI NCNONb30BaTbCS 6/10KM 63 OKOJIOB M TPELLMH.»

5. TepBbli COBPEMEHHbIA AOKYMEHT, B OCHOBE KOTO-
POro AeXMUT CTaHAAPT Ha aBTOKAABHbIE AueucTble BETOHbI U
KAapKa Ha kaeto [10]:

PYKOBOACTBO M0 HapyXHOW OTAEAKE CTEH M3 SYEUCTO-
6EeTOHHbIX HAOKOB aBTOKA@BHOro TBEpPAEHMA / Accoumnaums
HAAT. - Bearopoa, 2010.

1.2. Hapy)XHble CTEHbI, BbINOSHEHHbIE N3 A4ENCTOOETOH-
HbIX 6JI0KOB, COOTBETCTBYHOLWMX TpeboBaHuam FOCT 31360,
C PaCLUMBKOW pacTBOPHbIX LIBOB WK C TOHKOCNOWAHbIM Kne-
€BbIM LUBOM, [0NYCKAETCS AKCMyaTUpoBaTh 63 Hapy»XHON
OTAENKM.

1.3.  HapyxHas otaenka s4eucTo6eTOHHOW KNafku Ha-
3HavaeTcs:

- ONs NPUAAHWS NOBEPXHOCTW KNafKn [eKopaTUBHbIX
(UBETOBbLIX, (DAKTYPHbIX) CBOWCTB;

- NS MOBbILIEHNS CONPOTMBNEHNS BO3AYXONPOHULIAHUIO
KNaaKu, BbINONHEHHON 6€3 pacLUNBKY LUBOB Ui 6e3 3anon-
HEHUs BEPTUKaNbHbIX LIBOB MPW KNajfke CTEH U3 GNOKOB C
na3om u rpebHem;

- NS MOBbILLEHNS JONTOBEYHOCTN KNaAKM.

6. CxoaHble coobpaxeHus, cTaBsilLMe HEOOXOAMMOCTb OT-
AEAKM B 3aBMCHMOCTb OT Ha3HaUYeHUS KOHCTPYKLMIA U YyCAOBUM
3KCnAyaTaLmMKu NPUCYTCTBYIOT B HEMELKMX HopmaTusax [11]:

DIN 4108-3 Tenno3almTta 1 aHeprocbepexeHne B CTPOU-
TeabcTBe. YacTtb 3. 3awura or BAaru.

[W3noxenune 6e3 uutMpoBaHua] [nsa 34aHunid, K KOTOPbIM
NPUMEHUMbI TPE6OBaHMSA K COEPEXEHNI0 SHEPTUN, B 3aBUCH-
MOCTM OT IMBHEBOW HArpy3kn MOryT NpeabABAATLCA TPe6o-
BaHNSA K HapyXHOW oTaenke. Mpn Manoi NUBHEBOW Harpys-
Ke (rpynna ) u TonwmHe cTeHbl o1 310 MM 1 npu cpefHen
NNBHEBOI Harpyske (rpynna ) u TonwwnHe cTeHbl 0T 375 MM
(TONLLMHA C Y46TOM BHYTPEHHEI LWTYKaTypKM) Tpe60BaHus K
Hapy)XHOIA OTAENKE He NPeabsBNATCS.

HopmaTtuBHble Tpe6oBaHusl. Pe3iome
3al'lpeTOB Ha 3KCNAyaTauuilo KAaAKU 6e3 OTAEAKU
HeT. Ha3HaueHue OTAEAKHU, KaK U B CAy4yae C KUpnuy-
HOWM Kl\aAKOVI UM C pAepeBAHHBbIMU KOHCTPYKUUAMMU,
AO/NKHO NMPOU3BOAUTLCA C KOHerTHOﬁ LeAblo (06ecne-

yeHUe OonpepeneHHOro BHELLUHEro BWAA, MOBbILIEHWE
KOHKPETHbIX XapaKTepPUCTUK KAAAKHM, BbIMOAHEHUE cre-
LManbHbIX TpeboBaHUMM B 3aBUCUMOCTU OT PEXUMOB
3KCNAyaTauum).

2.2. ®usunyecKue oCHOBbLI AKcnayatauum
HeoTAe/laHHON KNaaKu

AuencTblt 6ETOH — KaNUAASIPHO-MOPUCTbIA MUHEPAAbHbIN
MaTepuan, CoAepXalmi, MOMWMO KanMUAASIPHbIX, 3Hauu-
TeAbHOE KOAMYECTBO chepuueckux nop. Ero noseaseHue B
KOHCTPYKUMAX 0ByCAaBAMBAETCS TEMW Xe 3aKOHaMM, YTo U
NOBEAEHME APYTMX KAMEHHbIX MU 6ETOHHbIX MaTepranos. Me-
XaHU3Mbl €ro CTapeHusi MoA AEMCTBUEM GAKTOPOB BHELUHEN
CpeAbl CXOAHbI C MEXaHW3MaMW CTapeHusa APYrMx MuHepa-
AOB: dU3NYECKME MpoLiecchl MOAOOHbI Npoueccam, NPoUCXo-
AALWMM NPU SKCMIAYaTaUMKU KaMeEHHbIX U3AEAMI (MPUPOAHbBIX
M UCKYCCTBEHHbIX, 06XMIOBbIX U TMAPATALMOHHbIX); XMMUYE-
CKMe — NoAObOHbI npoueccam, NPOUCXOAALLMM B BeToHax —
COAEPXaLLMX CUAMKaTbl KanbLMA LEeMEHTHbIX U CUAUKATHbIX
6eToHax.

OcHoBHble ¢akTopbl, 0bycAaBAMBAKOLIME «CTapeHuer» be-
TOHa.

®usnyeckue:

- KonebaHua Temnepatypbl matepuara (Mos AercTBUEM
COAHEYHOr0 U3AYYEHUS, nepenaaoB TemMnepaTtypbl BO3AyXa);

- KonebaHUs1 BA@XHOCTH (OT YBAGXHEHMSA 0CaAKaMu/BbiCy-
LLIMBAHWS BETPOM U COAHLIEM);

- 3aMopaxuBaHne W OoTTamBaHUe (3amep3aHue XUAKOM
BAaru B nopax mMatepuana).

Xumumyeckme:

- kapboHU3aLMUSI.

371 paKTOpbl MPUMEHUTEALHO K IHEUCTOMY BETOHY MCCAe-
AOBaHbl ¥ MNOAPOBOHO PaccMOTPEHbI B OTEHECTBEHHOMH [2, 3]
u 3apybexHor [4] autepatype, MOAYYUAU KOAMYECTBEHHYHO
OUEHKY M MOryT ObITb yYTEHbI NPU MPOEKTUPOBAHUU U IKC-
nAyataummu KOHCTPYKLMA.

)XXenaHue B KpaTuaMlliMe CPOKM 3akpblTb ra300ETOHHYHO
KAQAKY OT MPSAMOrO KOHTakTa ¢ aTMOChEpPO BO3HUKAET, Kak
npaBWAO, Ha OCHOBE ObITOBbIX MPEACTABAEHUI O XapaKkTepe
€ro yBAaXHeHMUA.

BoponornaouleHne razobetoHa 06yCAOBAEHO €ro BbICOKOM
nopucTocTbio. MNoAHOE BOAOMOrAOLLLEHME cocTaBAfeT 60-
80% no macce ana naotHocTen 400-600 kr/m3 1 a0 100%
AAs mapku D300. Mpu cmaunMBaHMKM NOACOXLUEN KAAAKM MO-
CAE NepepbiBa B KAAAOUHbIX paboTax UAM NPU yBAXKHEHUK
NMOBEPXHOCTU MepeA HauyaAOM LUTYKaTypHbIX paboT, BMWTbI-
BaHWe BOAbI MOBEPXHOCTHLIMU CAOSIMKU BETOHA MPOUCXOAUT
6bICTPO M 3QDEKTHO, COMPOBOXAASACH LLIMNEHUEM U Ny3bIpe-
HUEM BOAAHOM MAEHKU.

HarasiAHOCTb NOrAOLLLEHWS BOAbI CYXMM BETOHOM, HEPaBHO-
MEpPHOe MOTEMHEHUE KAAAKW MOA AEMCTBMEM OCAAKOB, Ka-
Xyllleecsi pasMmsirdeHMe BOAOHACHILLEHHbIX MNOBEPXHOCTHbIX
CAOEB — BCE 3TW AETKME K HAOAIOAEHWIO 3QDEKTbI IBASIKOTCSA
NPUYUHON pacnpoCcTpaHeHHOro 3abAyXAeHUs 0 6e3yCAOBHOM
He0OXOAMMOCTH 3aLLUMTHBIX CAOEB Ha HapyXHOW MOBEPXHO-
CTU AYEUCTOBETOHHBIX KOHCTPYKLIUIA.

OAHaKO, BA@XHOCTHOE COCTOSIHME KAGAKM MOXHO onucatb
He KpacouHbIMKU adpdeKTamu, a USMEPUMbIMU BEAUUMHAMM.
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Tak, BAMSIHWE OCAAKOB Ha BAAXHOCTb HapyXHbIX CAOEB
CTEHbl MOXeT HOpMUpoBaTbCs. AAS yUeTa yBAAXHEHUS CTEH
KOCbIMWU AOXASIMWU BBEAEHO MOHATME AMBHEBOM Harpysku
(DIN 4108-3). CTOMKOCTb K AMBHEBbIM Harpyskam onpeae-
ASIeTCH Yepes KanuAASPHOE BOAOMOTAOLLEHWE, U3MEPAEMOe
B r/mM2xc0,5 [kr/m2x4y0,5 | 1 xapaKTepuayrollee CKOPOCTb
noranoLLLeHMA 6e3HanopHoW BOAblI (METoAMKa NpUBEAEHA B
IOCT 31356 [12]).

B oTeyecTBEHHbIX HOpMaTHBaXx 3TOT NapameTp, yUuTbiBato-
LM AENCTBUE AOXAEBAHMWA Ha yBAAXHSAEMbIM MaTepuan, He
npumeHsaetca. OAHaKo y Hac ecTb boratasi UCTOPUA UCCAe-
AOBAHUS BAMSAHWUA aTMOCOEPHBIX 0CAAKOB Ha KOHCTPYKLUMU
3AaHUN.

locTaHoBKa 3afa4u Takoro UCCNes0BaHNS NPUMEHUTENb-
HO K f4encTbIM 6eTOHaM NMOAPO6HO OnMcaHa B MOHOrpadgum
[3], @ pe3ynbTaTbl HATYPHbIX KCMEPUMEHTOB NMPUBEAEHBI B
KNnaccuyeckom TpyAe no 3KCMyyaTaunoHHOi CTONKOCTI fYe-
NCTOBETOHHBIX KOHCTPYKUMiA [2]: CunaeHkoB E.C. «[onro-
BEYHOCTb U3AENNIA N3 A4EUCTbIX GETOHOB».

MHOro4McAEHHbIE U AAUTEABHBIE UCCAEAOBAHUS MOKa3bl-
BAlOT, AAXe MpPU 3aTAXHbLIX AOXKAAX 3aMETHOE YBEAUUYEHWe
BA@XHOCTW NMPOWCXOAWT TOABKO B MOBEPXHOCTHbIX CAOSIX Oe-
ToHa (20-30 mMm). Halm cobcTBEeHHbIEe 06CAEAOBAHMA MOA-
TBEPXAQIOT — MOCAE NEPUOAA 3aTSXKHbIX AOXAEW TAyOuHa
YBAGXHEHHOM 30Hbl HEOTAEAAHHbIX KAAAOK M3 rasobetoHa
mapkn D400 He npeBbiwaet 30 mm (puc. 5, 6).

Puc. 6. UnarocTpaums K KHUre «AOArOBeYHOCTb IHENUCTbIX OETOHOB»
E.C. CunaeHkoBa, 1986

dusnyeckue ocHoBbl. Pesome

la306eTOHHbIE KOHCTPYKUUU 6€3 OTAeAKM HUMeloT
CAOW aKTMBHOro KoAebaHuA Temnepatypbl U BAAXHO-
CTU. ITOT NOBEPXHOCTHbIW CAOW TOALWMHOW 5-30 MM
MOXET paccMaTpPUBaTbCA Kak 3alUMTHbIA NO OTHOLLE-
HUIO K 3arAyBA€HHbBIM CAOSIM.
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3. Llenb HApY>XHOM OTAENKM.

TpeGoBaHMA K HEH

HecmoTpa Ha BO3MOXHOCTb U 060CHOBAHHOCTb UCMOAL30-
BaHUS AYEUCTOOETOHHbIX KOHCTPYKLM# 6e3 0TAENKM, coBpe-
MEHHbIE COO6pa)KeHVIFI 9CTETUKU OCTaBAAKOT AAA HEOTAEAAH-
HOWM KAQAKM OTPaHUYEHHYo obnacTb npumeHeHus. OTKpbiTas
KAapka, KoTopas elle 20 AeT Hasaa 6blna 3CTETUUECKOW HOP-
MOW, CErOAHA Kak NpaBUAO 3aKpblBaeTCs OT HabAOAEHUS.

[oaToMy OCHOBHas QYHKLMA OTAEAKH, 0C0BEHHO B Mano-
3TaXHOM CTPOUTEALCTBE, — AeKopaTuBHadA. IMEeHHO noxena-
HUA K BHELWWHEMY BUAY ONMPEAEAAOT Bbl60p BUAG OTAEAKU U
ABAAOTCA NEPBUUYHbIMU. TEXHUYECKUE XapaKTEPUCTUKU OT-
AEAKU NMPU3BaHbl NPU 3aAaHHOM BHELWLHEM BUAE obecneuntb
MaKCUMaAbHO 6Aar0ﬂpMﬂTHbll7l PEXUM IKCNMAyaTalunn CTEHDI.

B kHure E.C. CunaeHkoBa «[lonroBeYHOCTb W3AENWIA 13
A4enCTbIX 6ETOHOB» npuBefeHa Tabnuua ([2], Tabnuua 54,
cTp. 126), pasnuyarowasn Tpe6oBaHNs K OTAENKE A4encTobe-
TOHHbIX KOHCTPYKLA B 3aBUCMMOCTM OT BUAA W3AENUA —
Tabnuua 3.1.

3.1. HopmatuBHbIE TPE6OBaAHUA K
XapaKTepuctuKkam oTaeikKu

OTAEAbHBIX TPEOOBAHUI K 0OAMLIOBKAM Ha OTHOCE U K CU-
cTeMaM HapyXHOro yTenAeHWst No ra3obeToHy He NPeAbsiB-
Asetca. Yetkne tpeboBaHMA cHOPMYAMPOBAHBI TOABKO AAS
NMOKPbITUIA, HAHOCKHMbIX Ha Fa306€TOH «MOKPbIM CNOCOBOM» U
AAre3MOHHO CBA3aHHbIX C HUM. KocBeHHbIe TpeboBaHMA KO
BCEM BMAAM OTAEAKM BbiTekatoT U3 CHull 23-02 «TennoBas
3aWmTa 3paHuin» [17], paspenbl 8 «Bo3pyxonpoHMLAEeMOCTb
OrpaxAatoLLUX KOHCTPYKLMI U NomeLLeHn» 1 9 «3alwmTa ot
nepeyBAaXHEHWA OrPaXAatoLWMX KOHCTPYKLUI»,

MoApO6HbIV Pa3bop pasAnUHbIX BUAOB OTAEAKU AAH HUXeE,
B COOTBETCTBYHOLLMX pasaenax. 3AECb MPUBEAEHBI TOAbKO 06-
LUME OrpaHUYeHKs.

UTtak, TpeboBaHUA K aAr€3MOHHO CBA3AHHON C AYEUCTbIM
6ETOHOM HapyXHOM OTAEAKE, POPMAAU3OBaAHHbIE B BUAE K-
3UKO-TEXHUYECKUX XapaKTEPUCTUK OTAEAOYHbIX CAOEB, U3NO-
XeHbl B TPEX AOKYMEHTaX.

Tabanua 3.1. AuddepeHunaumua TEXHOAOTMUECKHUX TPeGOBaHWI K OTAEAKE N0 BUAAM U3AEAUI

TexHoAOTMUYecKkre TpeboBaHMsA N0 CBOMCTBAM OTAEAKHU
Bua nspeauns
MaponpoHuLaemMocTb CuenaeHue ¢ 6ETOHOM BoaoHenpoHvuaemoctb
Menkue He- [aponpoHMLAEMOCTb OTAEAKMU AOAXK- - o
o CneumnanbHbix TpeboBaHU He Npeab- | CneunanbHbIx TPeOGOBaHUI HE NpeAb-
apMupoBaHHble Ha obecrneunBaTb OTPULATEAbHBbIN
o ABASIETCSH ABAAETCH
CTEHOBbIE BAOKM rop0BOI 6anaHC BAArU B CTEHE
CuenAeHre OTAEAKM ¢ 6ETOHOM
KpynHble Heapmu- To e AOAXHO ObITb HE MeHee npeaena To e
poBaHHble 6AOKHM NPOYHOCTM BETOHA NPU PaCTAXKEHUH,
HO He MeHee 0,65 Mla
OTAEAKa AOAXHA NPEensTCTBOBaTh yBe-
AMUYEHUIO BAAXHOCTU 6ETOHa CBEpX
ApMUPOBaHHbIE To xe To xe 5% no 06beMy B 30HE PACMOAOXE-
HUA apmMaTypbl (Mpy aTMOCHEPHbIX
ocapKax)

Tabanua 3. Tpe6oBaHUA K OTAEAOUHBIM MOKPbITUAM HaPYXXHbIX CTEH U3 AYEUCTOOETOHHbIX HAOKOB

ConpoTUBAEHKE NapPONPOHULAHNIO

Mo aAnddy3nm HaCbILEHHOTO Napa B CPeAy HEHa-
%) B cTaLMOHaPHbIX YCAOBUSX

Mo Anddy3unn HacbILLEHHOro Napa B Cpeay HeHa-
ChILLEHHOTO (@, = 55%) B CTALMOHAPHBIX YCAOBMAX

OnpeaeneHne MOPO30CTOMKOCTH KOHTAKTHOM 30HbI

la  (AAA OTAEAOUHBIX MOKPbLITUIA Ha OCHOBE  CbllLIEHHOTO @, = 55
TOACTOCAOWHbBIX LUTYKATYypPOK) Rvp (20+2°C) cornacHo TOCT 25898-83
ConpoTUBAEHKE NAaPONPOHULAHUIO
(AAS OTAEAOYHBIX MOKPBITUI HAa OCHOBE

16 TOHKOCAOMHBIX LUTYKATypPOK U OTAE-

AOYHbIX MOKPbITUI 6€3 LITYKaTyPHbIX (20+2°C) cornacHo NOCT 25898-83
CAOEB)

2 BoAOMOrAOLLEHME NPY KANMUAASIPHOM Mo FOCT 31356-2007
noacoce

3 Aaresus K suenctomy 6eToHy Aaresus kK ocHoBaHuto no NOCT 31356-2007

4 MoOpPO30CTOMKOCTb KOHTAKTHOMW 30HbI corAacHo FOCT 31356-2007

5 YCTONUMBOCTb K paspbiBy MO TPELUMHE

B AYENCTOM BETOHE

PactaxeHue obpasLa ¢ OTAEAKON NpU packpbliBato-
werca TpewmHe no rOCT 31383-2008

Rv; <0,5M2eyeMa/mr

pr <0,2M2euea/mMr

w < 0,5 Kr/(m2 e y%d),

Rfu >0,15Mna

F35

LIeAOCTHOCTb MOKPBITUS NpK pac-

KPbITUM TPELLMHbI MOA HUM OT O A0
0,3 Mm



1. CH 277-80 VIHCTPyKUMA NO W3rOTOBAEHUIO U3AEAUN
n3 aueuctoro 6etoHa /lfoccTtpor Poccun. - M.: TYN UMM,
2001 [13]. (tabanua 8).

2. CTO 501-52-01 [lpoeKkTMpoBaHME W BO3BEAEHUE
OrPaxAaLWMUX KOHCTPYKLUMI XMUAbIX M OOLLECTBEHHbIX 3Aa-
HWI C NPUMEHEHWeM AvencTbix 6eToHoB B Poccuiickon de-
Aepaumun. Yactb 1. (Tabanua 8.1)

3. PYKOBOACTBO M0 HapyXHOW OTAEAKE CTEH U3 fUeu-
CcTO6ETOHHbIX BAOKOB aBTOKAGBHOTO TBEpPAEHMS / Accouma-
umns HAAT. - Bearopoa, 2010. (tabanua 3).

TpeboBaHWA BCEX TPEX AOKYMEHTOB CXOAHbI, B MOCAEAHEM
M3 HUX METOAbI ONMPEAEAEHUA XapaKTEPUCTUK NPUBEAEHDI CO
CCbIAKOWM Ha CTaHAAPTHblE METOAbI UCMbITAHMI, MO3TOMY MPO-
LUMTUPOBAH TOAbKO OH (CM. TabAauuy 3).

HopmaTuBHble Tpe6oBaHusA. Pe3ome

Bce ¢popmanusoBaHHbie TpeboBaHUA MOXHO paspe-
AWUTb Ha TpU rpynnbl:

- conpotuBaeHue naponpoHUUaHUo He 6onbLLe AO-
nycTumMoro;

- 3aluTta oT aTMOC(])epHOﬁ KaneanbHOM BAAru He
MeHbLLEe TpebyemMol;

- AOATOBEYHOCTb 3TUX KayecTB.

3.2. dusunyecKkue oCHOBbI npeabaBiA€MbIX
K oTAeJIKe Tpe6oBaHum

OcHOBHaA UEAb OTAEAKM — AekopaTuBHasi. dopmanunsye-
MbIX B TEXHUUYECKWE TEPMUHbBI GUBUUYECKMX OCHOB OHA HE UME-
€T, ONPeAEAAETCA OKPYXatOLLEN CPEAON M 3aCTPOMKON, MOAOH,
BKYCOM 3akasuuka.

OcHOBHaA TeXHUYECKasn LieAb — HE YXYALLWTb OTAEAKOM yC-
AOBUWS 3KCMAyaTaLMK KOHCTPYKUMK, 0BecneymB BOMAOLLEHWE
XYAOXECTBEHHOIO 3ambicAa AekopaTtopa. Lleab pocturaetcs
BbINMOAHEHWEM MPOCTLIX TEXHUUECKUX TpeBOBaHWI, pasAMyato-
LLIMXCA B 32aBUCMMOCTH OT TMMa OTAEAKM.

HauanbHasa BAAXHOCTb KAGAKM M3 siuenctoro 6eToHa Bcer-
AQ Bblllle pacyeTHOM aKCMAyaTaUMOHHON. MocaeaBTOKAABHAS
BA@XHOCTb coctaBasieT oT 25 Ao 40% oT cyxoi Macchl 6eToHa.
AOMNOAHWUTEABHOE YBAGX HEHUE KAAAKWU MOXET MPOUCXOAUTL B
npouecce CTPOUTEALCTBA — BAAra NMPUBHOCKUTCS AOKASIMU U MO-
KPbIMU CTPOUTEABHBIMU Mpoueccamu. OTAEAOUHbIE MOKPbLITUSA
He AOAKHbI MPENSTCTBOBATL YAAAEHWIO BAGTU U3 KOHCTPYKLMIA.

AOMOAHWUTEAbHASA TEXHUUECKAA LEAb — YAYULLIWTb OTAEAKOM
YCAOBWS 3KCMAyaTaLMU KOHCTPYKLMM.

Yke BbICOXLIAs KAGAKA MOXET BTOPUUHO YBAAXKHATHCA: KO-
Cbl€ AOXAM, OPbI3rK B 30HE OTMOCTKM NPU HEOPraHU30BaHHOM

ANAEROIC

BOAOCTOKE, TaAblii CHET U AOXAb Ha OKPbITUM KO3bIPbKOB. Mpe-
AOTBPATUTb 3TO BTOPUUYHOE YBAGXKHEHWE MOXET MPaBUAbHO
BbINOAHEHHASs OTAEAKA.

3J7a UeAb TaKXe AOCTUraeTcsl BbINMOAHEHWEM MPOCTbIX TEXHM-
ueckux TpeboBaHUI, 3aBUCHLLMX OT TUMA OTAEAKM U HasHaue-
HWSI KOHCTPYKLMH.

KOHKpeTHble MeponpuaTus, obecneunBatolime AOCTHXKE-
HWE NOCTaBAEHHbIX LEAEH, PaCCMOTPEHbI B COOTBETCTBYHOLLIMX
pasaenax.

dusunyeckKkue ocHoBbl. Pe3lome

CBexaa rasobeToHHas KANaAKa HWMeeT BbICOKYH
BAQXXHOCTb. OTAeI\Ka He AOMNKHa NpenATcTBOBaTb Bbl-
CbIXaHUIKO KAQAKMW. OTAeI\Ka Mo BO3MOXHOCTU AO/NKHA
npepoTBpawlatb BTOPUUYHOE YBAAXKHEHUE KNAAKMU.

Bce BUABI OTAEAKU MOXHO PasAeAnTb Ha Tpu rpynnbl:

- 06AMLIOBKM Ha OTHOCE (AMCTOBbIE M MOrOHaXHbIe Mare-
pUaAbl, 3aKpenAsieMble K OCHOBE MexaHWYeCKU Yepe3 Ha-
MpaBAAIOLLNE AWM HEMOCPEACTBEHHO, 0OAULIOBOYHAS KAGAKa
C 3a30poM);

- CMAOLUHbIE CBSI3@HHbIE C KAGAKOM CAOM (LUTYKaTYpKH,
LUNaKAEBKH, KPaCKH, MPONUTKN);

- CBAI3aHHbI€ 0OAULIOBKM (MPUKAEUBAEMbIE U3AEAUS U3 Ke-
paMnKK U KaMHS, NAUTKa, MpUKAenBaemMas 1 Harnasassiemas
rMAPOU30AALMSA).

KaxAbI#i M3 3TUX TUIMOB OTAEAKM MOXET yCTpauBaTbCA He
HernoCPeACTBEHHO M0 KAGAKE, @ MO CAOKO YTENAUTENS.

AAS KaXAOH M3 rpyni npearararoTCs CBoM crneumpuyeckue
TP0e60BaHUSI M OrpaHMYeHUs N0 0BAACTAM MPUMEHEHMS.
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3.3 Bnara B razooetToHe

ABTOKNaBHbIN ra300€TOH MPOXOAUT ANUTENbHYIO BbIAEPKKY B Cpefe HacbIWeHHOro napa npu BbICOKOM
faBneHun (12 atun). N3 aBTOKIaBa 6/10KM BbIXOAAT C BbICOKMM COAEPrKaHWEM Bfiarn, KOTopoe coctaBnseT
0KoJ10 150 Kr/m® (15% no o6bemy), 3T0 COOTBETCTBYET BECOBOW BNaXKHOCTHU 25% ans mapku D600, okono
35% ana mapkn D400 n noutn 50% ana mapkn D300. Nocne HENPOAOMKUTENBHOIO OXaXKAeHUs 6I0KK
yCTaHaB/MBAIOTCA Ha NOAAOHbLI U YNAaKOBbIBAOTCA B TEPMOYCaA0YHYIO NMIEHKY (419 NpeaoTBpalleHns aasb-
HENLWero yBnaxHeHUs atMochepHbIMM OCafKamu), NO3TOMY 40 MOMEHTa pacnaKOBKM MOAAOHa M Hayana
CTPOUTENbHbIX PA6OT BNAXXHOCTb 6ETOHA NPaKTUYECKU HE MEHSAETCS.

C HayanoM KnagoyHbix paboT Blara MOXKET AOMOAHUTENIbHO MPUBHOCUTLCS B GIOKM U3 pacTBoOpa WK C
ocagkamu. OQHOBPEMEHHO Mocae Havyana CTPOMTENbCTBA Blara Ha4YMHAET aKTMBHO YXOAWUTb U3 TOMLWM ra-
306eTOHa — 06/yB CNOCOBGCTBYET MHTEHCUBHOMY MCMAPEHUI0, KanuiisapHblM nepeHoc 1 anddysns obecne-
YMBaIOT BbIHOC BfiarM U3 To/M 6€TOHa B NOBEPXHOCTHLIE CTIOM. CKOPOCTb yAaNeHUs U3 KnaaKu HavyanbHOM

BMarn 3aBUCUT OT MHOIMX GaKTOPOB:

- NJOTHOCTb 6€eToHa (MeHbliass MJOTHOCTb =
6onblas naponpoHULL@eMOCTb = ObICTPOE Bbl-
CbIxaHue);

~ TO/WMHA KOHCTPYKLMKU (M3 TOHKMX NMEpPeropo-
[OK Bnara yxoaut 6bicTpee);

- Bpems roga, KnMmaTt permoHa CTpouTenbCTBa,
NOMOXEHNEe KOHCTPYKLIMW OHOCUTENbHO BETpa U
CONHLa;

- BWUA OTAENKM (CONPOTUBNEHWE OTAENOYHOrO
NOKPbITUS BAaroobMmeHy).

[locTeneHHO B KOHCTPYKLIMK yCTaHaBAMBaETCS
PaBHOBECHbIM C OKpYy)Kalollenh Cpeaon YpOoBeEHb
BNAXHOCTU. PaBHOBeCHas B@)XHOCTb 3aBUCUT
OT COPOLMOHHbBIX XapaKTEPUCTUK MaTepuana —
onpeaeneHHoOMY YPOBHIO BAXHOCTU BO34yxa CO-
OTBETCTBYET ONpeJeseHHoe BarocogepraHue
MaTtepuana. O606leHHas M30Tepma copbuum
rasob6etoHa npuBeaeHa Ha rpadumke A.1.

BbicbixaHMe ra3o6eTtoHa B  OAHOCIOMHbIX
KOHCTPYKLMSAX B KIMMATUYECKMUX  YCIIOBUSX
C-lMNetepbypra 00 paBHOBECHOWM BAAXHOCTW NpPO-
nexoaut 3a 2—3 roga (rpaduk A.2).

OCHOBHOE KOMIMYECTBO BOAbl MOKMAAET KNaaKy
B nepBble 2—6 MecsaueB. [danblie npoucxoaut
NnaBHbIA BbIXOJ Ha PaBHOBECHOE BNArocoAep-
XaHWe, KOTOpoe KOoNebneTcs BOKPYr YPOBHSA
4-5% no macce B Te4eHue roaa.

BnvaHue Ha ypoBeHb yCTaBHOBUBLLENCS BlaX-
HOCTW OKa3blBalOT BMUA OTAENKM U PEXUM IKCMIY-
aTaluKn KOHCTPYKLMMK.
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4. O6AMULOBKa Ha OTHOCEe

HapyxHaa oTaenka CTeH, NpeacTaBAAtowan coboi caoi,
OTAEAEHHbIV OT OCHOBHOW KOHCTPYKLIMKU BO3AYLLIHBIM NPOME-
XYTKOM — Hanboree 6AaronpuATHbLINA BUA OTAEAKM.

HaxoafAWwuMiica Ha OTHOCE CAOM 0OAMLIOBKM MPUHMMAET Ha
cebsi BO3AENCTBUE COAHLLA, AOXKAEN U abpa3nBHOe AeicTBHE
nbiAM. CTeHa 3a 0OAMLOBKOWM 3alUMLLEHa Takxe, Kak cTeHa
OCTEKAEHHOW NOAXMU UAM Kak yeppauHoe nepekpbitve. OHa
NOABEPraeTcsi TOAbKO BO3AEWCTBMIO TeMnepaTtypbl U BAAX-
HOCTM BO3AyXa WM Nepenapam BETPOBOro M aTMocdepHOro
A@BAEHWI. 33 06AMLIOBKOIN UCKAKOUEHbI NepecylnBaHue no-
BEpPXHOCTM BeToHa 1 ee yBAaXHEHWEe A0 CBEPXCOPOLMOHHBIX
3HaYEeHWMN.

YacTHble cayyan 06AULIOBKM Ha OTHOCE:

- BCE BUAbI HABECHbIX pacapHbIX CUCTEM C KPEMAEHUEM AU-
LLEBOro AEKOPATMBHOIO CAOSI K HanpaBASAIOLLMM (AOCKM, caw-
AVHT Y AAMeAU U3 AObIX MaTeEPUANOB — AEPEBO, NAACTHUK,
MeTaAA;, Pa3AUYHbIE MAUTKU, NAHEAU U NAUTbI — KEpaMUKa,
KOMMO3UTHbIE AUCTbI, NPOdAMCT, Wwndep, LUCM, CMA u 1.n.)
(puc. 7 a);

- 06AULIOBKA C BO3AYLLIHbLIM 3a30POM KAAAKOM M3 LUTYUYHbIX
U3AEAMI (KUPNUY KEPAMUYECKUI U CUAMKATHbINA, BETOHHbIE
KaMHM) (puc. 7 6);

- MEXaHWYeCcKoe KpenAeHWe LUTYUYHbIX U3AEAUA HEMOCPEA-
CTBEHHO K KAAAKe (AOCKW BHaXAecT, NPOPAUCT, CAaHuUeBas
NAUTKA U Yepenuua, KAMHKepHas NAMTKa Ha BCMEHEHHOM No-
AMMEPHOKN OCHOBE) (puUC. 7 B).

Puc.7a. 06n1L0BKa M0 HanpsABASOLLMM

Puc.76. 06AMLOBOYHAs KAaAKa

Puc.78. 06AMLOBKa C Henocpea-
CTBEHHbIM KpernAeHHem
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4.1. HopmaTtuBHbIe TPeGOBaHUS K
06/1MLOBKaM Ha OTHOCe
KOHCTPYKTMBHblE TpeboBaHUSA K 0BAULOBKE KMPMUYOM AO-
CTaTOYHO CBOOOAHbI:
PekomeHpaLUMKM MO MPUMEHEHUIO CTEHOBbLIX MEAKMX OAO-
KOB 13 AveuncTbix 6eToHoB/LLHUUCK nm. B.A. KyuepeHko. [7].

4.5. Ins 06NNULOBKN CTEH N3 MENTKUX A4EUCTO-OETOHHbIX
6/10KOB MPUMEHSIOT KepaMU4ecKne NMLEBbIE KAMHW 1 Kup-
nuy no FOCT 7484-78, a TakXe 0TOOPHbIA CUNMKATHBIA KNp-
nuy n kamHu no rOCT 379-79/.../

KpenneHne 065MLOBKM K CTEHaM W3 A4eUCTOO6ETOHHbIX
6J10KOB BbINOSHAETCA NPWU MOMOLUM TUOKNX METananyeckux
CBSA3ei C 3an0SIHEHNEM BEPTUKANbHOIO LLIBA PACTBOPOM U Ha
OTHOCE (6e3 3anoSIHeHUs BEPTUKANIbHOrO LUBA PACTBOPOM)
1IN NepeBsA3KON C OCHOBHOM KNTALKOW NPOKNaf04HbIMY ThlY-
KOBbIMU psaamu.

[Tpn BbINOSHEHNN 06JIMLOBKM B KayeCTBE FMOKWUX CBA3EN
NPUMEHSIOT MeTaINIMYeckne ckobbl 4 - 6 MM, KOTOpbIE yCTa-
HaBNIMBAKOT Yepes 6 - 8 psAAoB 06/MLOBOYHOIO KMpnnya. 3a3op
MeXy CTEHOW 1 061NLLOBKON JOMKeH 6biTb 0T 20 o 30 MM.

YcAoBMA HasHauyeHusa 3a30pa He OroBapuBaloTCs — KUP-
MnY, NPUKAEEHHbI K KAGAKE PaCTBOPOM, U KMPMKUY Ha OTHO-
Ce ONnucaHbl Kak paBHble.

B CM 23-101 «[lpoekTMpoBaHWe TEMAOBOM 3alUuTbl 3Aa-
HWi» [14] npuBEAEHbl KOHCTPYKTUBHbIE PEKOMEHAALMU K
BEHTUAMPYEMbIM BO3AYLLHbLIM NpocAOMkam. OpHako nponu-
CaHbl OHW AN MPUMEHEHUSI MUHEPAAOBATHbIX YTEMAUTEAEN B
BbICOTHOM CTPOWTEALCTBE U NPKU3BaHbl 06ecneunTb HyAeBoe
CONPOTUBAEHME 0OAMLOBKM Napo- 1 BO3AYXOMPOHULAHHMIO. B
MaAO03TaXHOM CTPOWUTEABCTBE WM AASI AiYencToro 6eToHa atn
peKoOMEHAALMU U3ObITOYUHbI.

8.14 Tpu NpoeKTUPOBAHMM CTEH C BEHTWIMPYEMOW BO3-
JYLIHON NPOCIIONKOW (CTEHbI C BEHTUNMUPYEMbIM (pacagom)
CrneflyeT pyKOBOLCTBOBATHCA CIEAYIOLMY PEKOMEHAALUAMM:

- BO3JYLUHAsA NPOCIONKA AOMKHA ObITb TOMLLNHONA He Me-
Hee 60 n He 6osiee 150 MM 1 ee criedyeT pasmeLlatb Mexay
HapY>XHbIM C/I0EM 1 TENNI0M30NALUMeN; CreayeT npefycMarpy-
BaTb PACCEYKM BO3AYLUHOTO MOTOKA MO BbICOTE KaXAble TPU
aTaXa M3 nepdopupoBaHHbIX Neperopogok; /.../

- Hapy)XHbI CNOW CTEHbI JODKEH UMETb BEHTUNIALMOHHbIE
0TBEPCTUS, CyMMapHas Nnowanb KOTOpbIX onpeaensercs u3
pacyeta 75 c¢M? Ha 20 M? nnoLwaan CTeH, BKMKOYas NoLab
OKOH;

- HWXKHWE (BEPXHIE) BEHTUNSALMOHHbIE OTBEPCTUS, KaK npa-
BWNO, CNeAyeT COBMELATb C LOKONAMW (KapHu3amu), npu-
4eM [ HIKHWX OTBEPCTUIA NPEANoYTUTENbHO COBMELLEHME
(DYHKLWIA BEHTUAALMW 1 0TBOAA BRarw; /.../.

HopmaTuBHbIe Tpe6oBaHuA. Pe3iome
PekomeHaaUUK K yCTPOWCTBY 0B6AMLLOBKM AOCTAaTOUHO
cB060AHbI. XXecTKux TpeboBaHUM HeT.

4.2. ®dusn4ecKue oCHOBbI pabGoTbl
06/1IMLLOBOYHbIX CJ/I0EB

O6AMLOBKa Ha OTHOCE (3KpPaHHas OTAEAKa, OOLLUUBKaA, ABYX-
CAOMHanA Knapka) — 310 ¢nocob paspeAuTb 3alUUTHbIe GYHK-
UMW CTEHbI MEXAY CAOSIMU KOHCTPYKUMW. MexaHuueckyto
3aLLMUTY, 3aLLUTY OT aTMOCHEPHOM BAArM U OT COAHEUHOTO W3-

AYYEHUS NMPUHKMMAET Ha ceba BHELIHWI CAOM, UMEIOLLMIA BO3-
MOXHOCTb HE3aBUCUMbIX OT OCHOBHOM CTEHbI AedopMaLmi.
A dYHKUMM CONPOTUBAEHUS TeMAonepeAaye, 3alluTbl OT Be-
Tpa (KOHTPOAS BO3AYXOMPOHMLAEMOCTH) NPUHUMAET Ha cebsi
BHYTPEHHUIN CAOM (KOTOPbLIA B CBOI OYEPEAb Takxke MOXET
6bITb CAOUCTBIM).

B HopmaTtuax (CI1 23-101-2004, CTO 00044807-2006
[15], paHee CHull II-3 [16]) coaepxaTcs ynoMuHaHUsa 3aM-
KHYTbIX BO3AYLLIHbIX MPOCAOEK. K HUM MPEABABASIOTCS KOH-
CTPYKTMBHbIE TpeboBaHMs Mo rabaputam (He 60Aee BbICOTbI
ataxa, ¢ pacyeTHoH ToamHon 10-40 Mm), OHU UMEIOT pac-
yeTHble TepMuyeckue conpotnereHus (Ao 0,2 m>x°C/BT). B
COBETCKME CTPOUTEAbHbIE HOPMbI MPUMEHNUTEABHO K KaMEH-
HoM KAaake oHM nonasn B 1930-x roaax, nyrem 3aMMcCTBO-
BaHWUS M MNEPENnPOBEPKM rEPMaHCKOro M aMepUKaHCKOro
onbiTa (OHULLMK A.U. [IpOYHOCTb M YCTOMYMBOCTb KAMEHHbIX
KOHCTpYKUMM, 1937 [5]). TenroTexHUYeCKUe XapaKTepmucTu-
KM 3@aMKHYTbIX MPOCAOEK ObIAM MOAYYEHbI M Ha3HauyeHbl B
rneproA, Koraa KaMeHHas KAaaka BeAacb Ha CAOXHbIX pac-
TBOpax, a KBaAUPUKaLMUA KaMEHLUMKOB M03BOASIAG KAACTb
PSAOBbLIE U KAMHYaTbIE NEPEMbIYKM, CBOAbI U apKH.

Bo3aylLLHYO MPOCAOKKY, 006pa3oBaHHyr) ra3obETOHHOM
KAGAKOM M 0OAMLIOBKOM TOALLUMHOM B MOAKMPIIMYE, B COBPE-
MEHHbIX YCAOBHUSAX CUYMUTATb 3aMKHYTOM M BKAOYATb B TEMAO-
TEXHUYECKUI pacyeT He CAEAYET. TpelUnHbl B Y3KUX TbiYKax
)KECTKOro pactBopa M crnocob obycTpoycTBa NMpUMbIKaHWM
00AMLIOBKM B 30HaX MPOEMOB MO3BOASHOT MPOCAOHKY MEXAY
KMPMYHOM 0BAMLIOBKOM M OCHOBHbIM CAOEM KAGAKU CUMTaTb
BEHTHUAMPYEMOMN. Aaxe pacyeTHoe COnpPOTUBAEHNE BO3AYXO-
MPOHNLAHNIO KUPMTUYHOM KAGAKM TOALLUMHON B 1/2 Kupnuya
B 10-20 pa3 mMeHblLLe pacyeTHOro CoOnpoOTUBAEHUS] BO3AYXO-
MPOHKMLaHMI0 cAosl ByMaxkHbIx oboeB [14].

B McnoAb3oBaHWM 0BAMLIOBOK ECTb TOAbKO OAMH He oue-
BMAHbI MOMEHT, KOTOPbI CAEAYET YUUTbIBATH MPK UX YCTPOM-
cTBE — poca, UHel MAM Bonee OBLLMM TEPMUHOM, KOHAEH-
cat. Bo-nepBbiX, KOHAEHCAT Ha HWX 0bpasyeTcs CTOAb Xe
CBOOOAHO, KaK Ha OTAEAbHO CToALLMX 3a6opax 1 sKpaHax, a
€ro KOAMYECTBO 3aBUCUT OT CBOMCTB Matepurana 0OAMLIOBKU.
Bo-BTOpbIX, AA OBAMLOBOK OTanMAMBAEMbIX 3AaHUI B OTO-
MUTEAbHbIM NEPUOA CyLLECTBYET AOMOAHUTEAbHbIA UCTOUHMK

b - B 30He
BEPXHEW YeTBeEPTU

A - B 30He onupaHuna
06/IMLIOBKM Ha LIOKONb

Puc. 8. KoHaeHcaT Ha BHYTPEHHEH MoBepXHOCTH 06AMLIOBOK.
30Ha NOTEHUMAAbHOIO YBAAKHEHMUS.



BAGrM — MWUTPUPYIOLWWMIA Yepe3 CTeHy M3-3a pasHuubl nap-
LUMaAbHbIX A@BAEHMI nap. OCOBEHHO MHTEHCUBHbINA MOTOK
BAGrM U3 CTeHbl MAET B MepBble ABA roAa — MPU yAAAEHWM
HauaAbHOWM BA@XHOCTU. KOoHAEHcaT, 06pasytolmitcss Ha BHy-
TPeHHel NoBepPXHOCTU 0BAULIOBKM, CTeKas, MOXEeT AOKAAbHO
3amMaunBaTb OCHOBHYIO CTEHY B 30HAX LIOKOAS, NEpeMblyek,
6anKOHOB (puc. 8).

dusunvyeckKkue ocHoBbl. Pestome

06/\MU.OBKa Ha OTHOCE 3aluULlaeT CTeEHY OT Haubonee
arpeccuBHbIX BHELWHUX BO3AeFICTBMﬁ U HE NpenAaTcTBy-
€T BbICbIXaHUK CTEHbI. an yCTpOﬁCTBe O6I\VILI,OBKM
CAepyeT yuutbiBaTb o6pa308aHue KOHAEHCaTa Ha ee
BHYTPEHHEW NMOBEPXHOCTH.

4.3. PekomeHaaLuMu No yCTPOUCTBY
006/ IMLLOBOK
Tpu TMNa 06AULIOBOK:
- HaBeCHble 06AVILJ,OBKVI no 06peLueTKe,
- 06AI/ILI,OBKI/I C HEMNOCPEACTBEHHbIM 3aKPENAEHUEM K CTEHE,
- 06AULOBOYHASA KAAAKA.

4.3.1. HaBecHble 06JIMLLOBKH MO o6pelueTKe

MoA0BAMLIOBOYHbBIE HanpaBASAOLWME MOTYT KPENWUTbCA He-
NOCPEACTBEHHO K KAAAKE, @ MOTYT, Kak B CAyYae C HaBECHblI-
MW CUCTEMAMM AN HAPYXKHOMO YTENAEHWS, yCTaHaBAMBATLCA
yepes3 KPOHLITENHbI.

Mpn BbIBOPE KOMMNAEKTHbIX dacaAHbIX CUCTEM CAEAYET WMH-
CTPYKLIMM MO UX MOHTaXy M NnpopaboTaHHble TEXHUYECKNE pe-
LLIEHMA NOAYYaTb Y U3FOTOBUTEAEN.

AASi yCTPOMCTBA HAaBECHbBIX 0OAMLIOBOK U3 HecneLnarn3npo-
BaHHbIX MaTEPUANOB MOXHO AATb OCHOBHbIE PEKOMEHAALIMMU.

AepeBsiHHas1 obpeLueTka

B KauecTBe HanpaBASILOWMX ONTUMaAbHbl OPYCKU LIMPW-
HoW 40 v ToAWwmMHON 15-40 MmMm.

Mpu ycTaHOBKe 6PYCKOB 06PELLETKM HEMOCPEACTBEHHO Ha
CBEXYH KAAAKY MAM MPU UCMOAB30BaHUU LIMPOKKUX (Boree 60
MM) AOCOK MEXAY AEPEBOM W ra3006€TOHOM XeAaTeAbHbl 6U-
TYMU3WPOBaAHHbIE MOAKAAAKM TOALLMHOM 1-3 MM B MecTax
YCTaHOBKM Kpenexa (puc. 9 a), NOCKOAbKY BbIXOAALLAA M3
KAAAKM HayaAbHaa BAAra MOXET Cnocob6CTBOBaTb BO3HMK-
HOBEHWIO OMOMOBPEXAEHUIN ApeBeCUHbl. Ecan obpelueTka
MOHTUPYETCS Yepe3 MecCsL, N0 OKOHYAHUM KAQAOUYHbIX paboT
Ha KAAAKY C MOACOXLUMMMW HAPYXHbIMU CAOAMM, MPOKAGAKM
CTAHOBSATCA U3AULLIHMMUK (pUC. 9 6) — NPU BAAXHOCTU ra3o-
6etoHa 10% M MeHblle, OH HAa0bOPOT BbITATMBAET BAAry M3
APEBECHHbBI U YCKOPSAET €€ BbICyLLIMBaHUE.

O6peLueTka U3 MEeTaAAMYECKUX NPOPUIEH

TOHKOCTEHHbIE OLMHKOBAHHbIE MPOdUAM BoAnee uyBCTBU-
TeAbHbl K oWwKWbKaM, YemM ApeBecvHa. Ha noBepxHOCTU Me-
Tanna yalle 0o6pasyeTca M AOAbLLE AEPXWTCA KaneAbHas
BAara (ApeBecrHa NornoaeT KOHAEHCAT NOBEPXHOCTHbIMM
CAOSIMM, METaAA HE MMEET 3TOr0 CBOMCTBA, CKa3blBaeTCA Tak-
Xe BblCOKas TENAONPOBOAHOCTb M HU3Kasi TEMAOEMKOCTb Me-
Tanna). Takoe «CPOACTBO K KOHAEHCATY» TpebyeT KOHCTPYKTUB-
HbIX MEPOMNPUATUI, CHUXAOLWMX PUCK PA3BUTUS KOPPO3UK B
MecCTax BO3MOXHOMO MOABAEHMSA U 3aCTOSA XXUAKOM BOAbI.

KpenaeHne MeTanAMUyecKUX MPOOUAEN K KAMEHHOM KAAA-
Ke XenaTeAbHO OCYLLECTBASITb Yepe3 MPOKAAAKWU TOALLMHOM
3-5 MM (puc. 9 B). Ha HapyXXHyt0o NOBEPXHOCTb MeTanAUye-
CKMX NPOOUAEI Nepeas MOHTaXOM OBAULIOBKK TaKXe CAeAYeT

13 IN[ER)

A - pepeBsiHHAsA N0 MOKPOW KAaaKe

B - meTannueckas

Puc. 9. YcTaHOBKa HanpaBASHOLLUMX.

yCTaHaBAMBaATb TMAPOM3OASLMIO (HETBEpAEtoLMe BOyTUAKay-
UYYKOBbIE A€HTbI, MOAOCHI BUTYMU3UPOBAHHbIX MATEPUANOB).

KpenneHue obpeLueTkn Ha ra306eTOHHYIO KAAAKY

LLlar obpeLueTkn 3apaeTca KOHCTPYKTUBHO, B 3aBUCUMOCTH
0T pasmepa 3aKpenAaeMblx INeMEHTOB 0OAULIOBKHK. M0 yMOA-
UaHUIO U AASI MOFOHAXHbIX U3AEAUI LIAr MOXET ObiTb NPUHAT
KpaTHbIM AAMHE 6A0Ka B00-625 MM. AAA KPENAEHUA TaxXe-
AbIX KAMEHHbIX MAWT LLAr MOXEeT OblTb YMEHbLUEH MO pacyeTy
Ha cpe3 aNEMEHTOB Kpernexa.

AAA - AepeBsiHHOW 00peLlleTkKM ONTUMAaAbHO KpenAeHue
reo3psamu. Bo3am aanHon 100-150 mMm (B 3aBUMCMMOCTH OT
TOALMHBI Bpycka, Beca 0OAULIOBKM U MapKku 6eToHa) 3abu-
BatoTCA uepes3 OPYCOK B KAAAKY MOA YIAOM K MAOCKOCTU OKO-
Ao 30°, a Apyr K Apyry COOTBETCTBEHHO noa yraom 45-60°
(puc. 10 a). ABa rBo3as 06pasyoT AKOPb, B KOTOPOM Hayano
nepemeLLeHW Mo OCU OAHOTO CTEPXHS NMPUBOAWT K BO3HUK-
HOBEHWIO M3rMBHbIX HAMPSXEHWUI B APYromM M paboTe 6eToHa
Ha cmATMe. Takas cuctema obecrneunBaeT CONPOTUBAEHUE
BblpbiBy 6onee 100 Krc v conpoTuBAeHUe cpedy Boree 50
Krc npu mapke 6etoHa ot D400 u kaacce oT B2.

AAS MEeTanAMYEeCKUX NPOdUAEN KPeNAeHUe rBO3AAMU He-
NPUMEHMMO K3-3a UX FEOMETPUM — Aaxe vepesd Z-06pasHbliit
NpooUAb 3a6UTb ABaA FBO3ASI NOA BOABLLIMM YIAOM APYT K APY-
ry npobaematruHo. Moatomy HeobxoaMMo AMBO NpepBapu-
TEAbHOE TBO3AEBOE KPEMAEHWE Ha KAAAKY OMOPHbIX «KPOH-
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LUTEeMHOB» — AepPeBSIHHbIX, GaHepHbIX, OCIT MAM NAACTUKOBbIX
naactvH (npumepHo 40x40x10 MM) C MOCAEAYHOLMM Kpe-
NAEHMEM HanpaBaftowero npoduas camopesamu (puc. 10
6), AMOO MCNOAb30BAHUE CNELMAAM3UPOBAHHOIO Kpenexa.
B KauecTBe Takoro Kpenexa ANl HABECHbIX 3AEMEHTOB B
ManO3TaXHOM CTPOUTEABCTBE OMTUMAaAbHbl MAACTUKOBbIE

7
]

>60 L

L2 (X+60)x1,2

b - KpenaeHue npoduna uepes
OMNopHbIN 6pycok

A - AepeBAHHbIN 6pycoK, HabUTbIN
Ha KAaAKY HEMOCPEACTBEHHO

Puc. 10. Bo3aeBoe KpenaeHne obpeLIeTKu.

At0BeAn ¢ HapyxHOWM pe3bboi, BBOpauMBaeMble B NpeABa-
pPUTEABHO 3acBepAeHHble B ra3obeToHe oTBepcTus. B pos-
HUYHbIX CETAX OHU MpeACTaBAeHbl Mapkamu Copmat KBT wm
Ouwep OTMN (puc. 11 a), a Takke duwep b (puc. 11 6).
ConpoTMBAEHWE BbIPbIBY U Cpe3y 3THX Aobener AOCTaTOuHO
AL Lenelt KpenAeHWa OBAMLOBOK B ManO3TaXHOM CTPOU-
TeAbCTBE K AtoBoMy 6eToHY, BKAtouas D300.

4.3.2. 06GAMUOBKAa C HENOCPEACTBEHHbIM
KpernjeHUEeM K CTeHe

buwep PTr1, Copmat KBT

buwep '

Puc. 11. @ortorpaum u cxembl U3 katanora «duLuep.
KpenexHble cuctembl»

HenocpeaAcTBEHHOE KpenAeHWe OOAMLIOBOYHBIX 3AEMEH-
TOB K CTEHE — 3TO YacCTHbIM CAyYall 0OAMLIOBKM Ha OTHOCE (C
«HYAE€BOM» TOALLMHOW HanpaBAAOLWMX). TakoW BUA OTAEAKM
HE MMeEeET LUMPOKOro pacnpoCTpaHeHUs, HO 3aCAY)XMBaET He-
CKOAbKMX 3aMeyaHuni.

BHWMaHUA 3acAyXuBatoT: MAOWAAb HENOCPEACTBEHHOMO
KOHTaKTa 06AMLLOBOYHbIX AIAEMEHTOB C KAAAKOWM, KOPPO3WOH-
Hasi CTOMKOCTb W NMOABEPXEHHOCTb BUOAOTMUECKOMY NOBPEX-
AEHUIO OOAMLIOBOYHBIX IAEMEHTOB (AN METAAAMUYECKMX W
AEPEBSHHbIX U3AEAU), CNOCO6 MeXaHUUYECKOro KpenAeHus,
HanpaBAEeHME CTOKa KOHAeHcaTa.

PekomeHaaunm

1. AnA pa3mepa NAOWAAM KOHTaKTHbIX 30H NpeaAaraem

CAEAYHOLLME KOHCTPYKTUBHbIE OrpaHUYeHuUs:

- obwas naowaab He 6oree 20% NAOLLAAM YKPbIBaeMom
KAQAKM;

- pa3mep natHa He 6oaee 100x100 MM MAKM He winpe 50
MM AASi TOFOHAXHbIX SAEMEHTOB.

2. AAS METAAAMUYECKMX SAEMEHTOB B TOUKaX KPENAEHUS UC-
NOAb30BaTh LWanbbl U3 BUTYMU3UPOBAHHbLIX MaTePUANOB;

3. MexaHM4YeCKWin Kpenex no BO3MOXHOCTH MCMOAb30BaTh
rBO3AEBOM — MapHbIMK FBO3AAMM C HenapaAAeAbHbIMKU OCH-
MU. B 060CHOBaHHbIX CAyYasix MCMOAb30BaTb AOOEAU C Ha-
PY>XHOM pe3bb0i AW pa3XMMHbIe, aHKEPALLMECH «M0 GopMe».

4. dneMeHTbl 06AULLOBKM yCTaHaBAMBATb AMGO Bpa3bexky,
C OCTaBAEHMEM OTKPbITbIX LLBOB-3a30P0B, AMGO C HAXAECTOM
No HanpaBAEHWUIO CTOKA BOAbI MO KPOBEAbHOMY MPUHLMIY.

4.3.3. 06/1MU0BOYHAA KNagKa

06AMLOBOYHAA KAAAKA — TPAAMUMOHHO OAMH M3 CaMblX
pacnpocTpaHeHHbIX cnocoboB HapyXHOW OTAEAKM rasobe-
TOHHbIX CTEH. B 3aBWCMMOCTM OT pernoHa CTPOUTEALCTBA W
OT TEKyLLEN MOAbI MPEANOUYTEHUS OTAAIOTCSH AULEBOMY Kepa-
MWUYECKOMY UAW CUAMKATHOMY KMPMUUy, 6ETOHHbIM KaMHAM.

Hannumne/oTcyTcTBUE BO3AYLIHOIO 3a30pa

TpaauUMAMK Takxe onpeaenseTca cnocob ycTpoicTea 06-
AMLOBOYHOMN KAAAKM — C BO3AYLLIHBIM 3230P0M UAU BIMAOTHYHO,
C 3auekaHKoW 3a3opa pacTBopoM. Beibop cnocoba ycTpoit-
CTBa 3a30pa MOXET CUAbHO BAWATb HA CKOPOCTb BbIChIXaHMSA
Avenctoro 6etoHa. BauAHMe BMaa 3a30pa Ha 3UMHEe BAa-
FOHAKOMAEHME B YXe BbICOXLIEN KAGAKE TaKXe MOXET BbiTb
3aMeTHbIM.

Mpu BbIGOPE BUAA 3a30pa MOXHO yunTbiBaTb ABa GaKTo-
pa: conpoTuBAeHME OBAULIOBKM BO3AYXOMNPOHMULAHMIO WU CO-
MPOTUBAEHME apOrnpPOHULIAHMIO.

1. B cayyae HekauyeCTBEHHOIO BblMOAHEHUS BEPTUKaAbHbIX
LLIBOB KAGAKa TOALLMHOM B 0AMH BAOK npoayBaeTcs. Nepenaa
AaBAeHMsA M0 06e CTOPOHbI CTEHbI M OTCYTCTBUE pacTBopa B
lBax BeAYT K 3aMETHOM ¢uabTpaumm Bo3ayxa. [TOCKOAbKY
KauecTBO 3arOAHEHMS BEPTUKAAbLHOIO KAEEBOrO LUBa MAOXO
MOAAGETCS KOHTPOAIO, @ B CAyyae na3orpebHeBoro CTbika He
MOXET ObITb MPOKOHTPOAMPOBAHO B0OObLLE, 0653aTEAbHbIM
INEMEHTOM OAHOPSIAHOMN KABAKW SIBASIETCS] BHYTPEHHSAS LUTY-
Katypka. PacyeTHbie COMPOTUBAEHMS BO3AYXOMPOHULAHMIO
wrykatypok (CM 23-101-2004 1aba. 17 [14]) N03BOASIHOT AAS
obecneyeHns HOpMaTMBHON BO3AYXOMPOHULAEMOCTH CTEHbI
paccymTbiBaTh TOAbKO Ha HUX.

KupnuyHas 06AMLOBKa, BbIMOAHEHHAS BAOTHYH K ra3o-
6ETOHHOM CTEHE, C 3alMOAHEHUEM BEPTUKAaAbHOIO LIBa pac-
TBOPOM, MMO3BOASIET CUMTaTb €€ COMNPOTUBAEHUE BO3AYXO-
MPOHMLUAHUIO HEHYAEBbIM. OAHaKoO OHO BCE paBHO ByAeT Ha
OAMH—ABA MOPSIAKa MEHbLUE COMPOTUBAEHMS BO3AYXOMpPO-
HULAHMIO CMIAOLLHBIX LUTYKaTypoK (1-2 m2xuxlla/Kr arsi kKna-
Aok npotuB 15-400 m2xuxlla/Kr Arsl LWTyKaTypoK). [Toatomy
BHYTPEHHSS LUTYKaTypKa s4enMcTobeTOHHOM KAaAKU OCTaeT-
cs 06s13aTeAbHON. BO3MOXHas aabTepHaTvMBa LUTYKaTypKe
— MAOTHbIe 060U, 0BAMLIOBKA MAMTKOM, CMAOLLUHbIE Napo- 1
TMAPOU30ASLIMOHHbBIE MOKPbITUS.

2. BAUSSHUEM KUPMMYHOK OBAMLIOBKM Ha BAAroHaKorne-
HM1e HaobopoT, Aydlle He npeHebperatb. PacueTHas Beau-
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1 - CAMBHOE M BEHTUASILMOHHOE OTBEpPCTHE
(nycTo¥ BepTUKaAbHbIN LLIOB, 3aTKHYTh
MyTaHKOM U3 AeCKU UAW MPOBOAOKM).

2 - raaTenb (BbIKpYXKa U3 pactBopa).

3 - CAO¥ TMAPOU30ASILIMM (MACTUHYHOM)

C YKAOHOM K CAMBHOMY OTBEPCTHIO.

4 - nepemblyka.

5 - CAO TMAPOU30ASILIMN (PYAOHHAES).

L LS1000

B - cxeMa pacnonoXeHUA BEHTUAALIMOHHBIX U CAUBHbIX OTBepCTMFI.

Puc. 12. Mepbl o 0TBOAY KOHAEHCATa M3 30Hbl MOTEHLMAALHOIO YBAKHEHMHS.

YUHa COMPOTUBAEHUSA MaporpPOHULIAHUIO TaKoW 0BAMLIOBKU cTekatb 1o 06AMLIOBKE U AOKaAbHO 3amMayuBaThb SIYEUCTbIN
He oyeHb Beamka (0,5-1,1 m2xuxlla/mr), HO npeBbilLaeT 6ETOH, YTO SIBASIETCS apryMeHTOM B MMOAb3Y BO3AYLLUHOIO 3a-
OorpaHuyYeHus, NpeabsiBASEMble K LUTyKaTypkam. Takxe cre- 30pa.

AYET y4YMUTbIBaTb BO3MOXHOCTb 06pa3oBaHus KOHAEHCaTa,
KOTOPbIMA npu OTCYTCTBMM 0OYCTPOEHHOro 3asopa byaer
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Puc. 14. CBA3b 06AULIOBOYHOIO U OCHOBHOIO CAOEB KAGAKH.
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2 - b — cBA3MU, ycTaHaBAUBa-
emble NpyU BO3BEAEHWUH 06~
AVLIOBOYHOTO CAOSi: 3a6UBHbIE
CTEePXXHU (TBO3AU) AUAMETPOM
oT 4 MM; Ato6eAr AAA CAOU-
CTOW KNAAKM € AYEUCTO6ETOH-
HbIM CAOEM).



06was pekoMeHaauMusl Mo Ha3HaYeHUK 3a3opa

AAst oTanAMBaeMbIX 3AaHUN:

- NPY 0BAULIOBKE KUPMUUYOM CBEXEN, ELUE BAAXHOW KAAA-
KW, 3a30p ob6si3aTeneH, a MEepPONpPUATUS MO OTBOAY KOHAEH-
caTta U BEHTUAMPOBAHWUIO NMPOCAOMKM XeAaTeAbHbI (puc. 12).

- Npu 06AMLIOBKE KAAAKM, MOCTOSIBLUEN FOA—ABA, 3a30p U
MEPONPUATUA MO OTBOAY KOHAEHCATA XEAATEAbHbI.

AASt 3AQHWI CE30HHOW 3KCMAyaTaumMu C NEepPUOANMYECKUM
BKAIOYEHMEM OTOMAEHMA HW 3a30p, HU MEPOMNPUATUA NO OT-
BOAY KOHAEHcaTa He BaXHbl. YcTpanBaTb UX MMEET CMbICA
TOABKO B pacyeTe Ha BO3MOXHOE U3MEHEHUE pPexnma IKC-
nAyaTaummn Ha KPYrAOrOAMYHbIN.

CBA3b 06AMLIOBOYHOIO CAOSI C OCHOBHOM KAQAKOM

K cBA3SIM MeXAY CAOSIMU KaMEHHbIX CTEH C 0BAULLOBKaMMU
CHuMM 11-22-81* [6] NnpeAbsaBASET KOHCTPYKTUBHbIE TpeboBa-
HUS:

6.31*. Tnbkne CBA3N CrieayeT NPOeKTUpoBaTh U3 KOPPO-
3MOHHO-CTONKNX CTasle UK CTasnen, 3aLiMLLEHHbIX 0T KOp-
po3nu, a TaKkKe M3 MONMMEPHbIX MaTepuanos. CymmapHas
nowaab Ce4eHns rMbKUX CTanbHbIX CBA3EN LOKHA ObiTb
He MeHee 0,4 cM2 Ha 1 M2 MOBEPXHOCTW CTeHbl. CeveHue
NOSIMMEPHbIX CBA3EI YCTaHABNNBAETCA W3 YCNOBWUA PABHON
NPOYHOCTU CTanbHbIM CBA3AM. /.../ CBA3N JOMKHbI YCTaHAB-
NNBATLCA C 3aKPenaeHNeM B HECYLLEl CTeHe U 06/1ML0BOY-
HOM Cnoe nyTem OTrnboB.

DyHKUMA TMOKUX CBA3EM CBOAUTCA K 0BecrneyeHuto ycTo-
UMBOCTU OBAMLLOBOYHOIO CAOSI U HE3ABUCHMOCTU €ro Temne-
paTypHbIX U ycapOUHbIX Aedopmaumid. AAA CONPOTUBAEHUS
BETPOBOMY A@BAEHWIO W BO3MOXHbIM M3rMOHBIM AedopMa-
LUMAM TOHKOW 0BAMLIOBOUYHON KAGAKM B MAAO3TaXHOM CTPOMU-
TEAbCTBE AOCTATOUHO YCAOBHbIX 100 Krc/m2.

KOHCTPYKTMBHO Ha3HauyaemMas NPOYHOCTb CBSA3EM, NPUHW-
MaeMasn M3 YyCAOBWUA COOTBETCTBMA MpoyHocTh 40 MM2 npo-
KaTa knacca A240C, coctaBasieT (40 x 240 = 10 kH) 1000
krc. O60CHOBaHWE 3TOM BEAUUYUHbI OTCYTCTBYET, OAHAKO, No-
CKOAbKY OHa HE NPOTUBOPEYMT CAOXKMBLLENCS NPaKTUKE U MO-
XeT OblTb KOCBEHHO MOTUBMPOBaHa COOOPaXeHUAMU AOATO-
BEYHOCTU, €€ MOXHO NMPUHUMATL 3@ OCHOBY.

AN AEROIC

Takas MpPoYHOCTb 06EeCneYMBaETCs CAEAYIOLLMMU BUAAMM
rMbKuX cBA3EMN.
- rBo3AM npoBoAoYHble (FTOCT 283-75) n ctpouTenbHble
(FOCT 4028-63):
@ 4 mm — ceyeHne 12 mm?2, 4 wTt./mM3;
@ 5 Mm — ceueHne 20 Mm?2, 2 LT,/ M2,
- CeTKa CTEKAOBOAOKOHHASA LUTYKaTypHasi:
MPOYHOCTb Ha pa3pbiB no ocHose 500 H/5 cm
— 1 n.m/m3;
MPOYHOCTb Ha pa3pbiB no ocHoBe 1500 H/5
cm — 0,35 n.m/m2;
MPOYHOCTb Ha pa3pbiB Mo ocHose 3000 H/5
cm — 0,2 n.m/m2
- moAoca cTaAbHasi neppopupoBaHHas OLUMHKOBaAHHasN:
ceueHnem 0,55x20 mm — 4 Wwt./M?;
ceueHnem 1,0x20 Mm — 2 WWT./ M2

[TOCKOABKY MPU MaAOM KOAMYECTBE TOUYEK KPEMAEHUSA AW-
MWTUPOBATb HAAEXHOCTb CBA3M CAOEB BYAET HE MPOYHOCTb
CBA3EN, a NPOYHOCTb 3aKPENAEHUA CBA3EN B KAAAKE, CAEAYET
TakXe MPUHATb KOHCTPYKTUBHbLIA MUHUMYM YAEAbHOIO KOAW-
yecTBa cBA3en — 4 WT./M?2, @ NpU CBSA3U CAOEB LUTYKATYypPHbI-
MW ceTkamu — 1 n.m/m2.

CBfA3W M3 apMMPOBAHHOIO BOAOKHaMMU (6a3anbTOBbIMM,
CTEKASIHHbIMMW) MAACTUKA TakXe MOryT MCMOAb30BaTbCA AAA
COeAMHEHUS cAoeB. MpU 1X BbIBOPE HYXXHO YUUTbIBATb CAOXK-
HOCTb WX MOHTaXa: apMWpPOBaHHbIE MNAACTMKOBblE CBSI3W
He ABAAIOTCS 3aBMBHbLIMMU, WX YCTAHOBKA AOAXHA OCYLLECT-
BAATbCS 3aBEAEHWEM B LLOB KAAAKW. KaeeBble LBbI ra3obe-
TOHHOW KAAAKM M PacTBOPHbIE LWIBbI KUPMUUYHON 0BAMLOBKM
He COBMaAatoT Mo BbicoTe (puC. 13), MOHTaX NAACTMKOBbIX
CTEPXHEN TPebytoT MOAFOHKM BbICOTbI pAAa TOALLMHOM pac-
TBOPHOTO LWBA, YTO MOXET BAUSITb Ha BHELUHWUI BUA 0BAULO-
BOYHOM KAAAKK. CTanbHbIE CBA3W M CTEKAOBOANOKOHHbIE CETKM
AVLLEHbI 3TOr0 HEAOCTATKA: CTaAbHblE CTEPXXHU MOTYT MOHTU-
poBaTbcs 3abMBaHMEM B MAOCKOCTb Y)X€ BO3BEAEHHOM KAAA-
KW, CTaAbHbl€ NMOAOCHI, 3aA0XEHHbIE B KAEEBbIE LIBbI KAQAKK
13 6AOKOB, MOTYT nepernbaTbcsa AAA MOATOHKU K BbICOTE psSiAa
06AULIOBOYHOM KhaAKM (puc. 14). Takxe moryT nepernbarbea
BOAOKHUCTbIE CETKM (puc. 13).
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5. OTaeno4yHbie NOKPbLITUA, AAreé3MOHHO
CBfisaHHbIEe C KaAKOM

OTAEAOUHbIE MOKPLITUS,, HAHOCKMbIE Ha AYEUCTbId 6ETOH
MOKPbIM CMocoboM (LITykaTypka, OKpacka) Hauboaee yHW-
BepCaAbHbl, HO B TO Xe Bpemsi Haubonee TpeboBaTeAbHbI K
XapaKkTepucTkam NpuMeHseMbIX MaTepUanoB.

MMeHHO LUTYKaTypHbIE M OKPACOUHble COCTaBbl, Byayum no-
pobpaHbl 6e3 yueta HOpMaTUBHbIX TpeboBaHuii (cm. n. 3.1)
MOTYT CTaTb NPUYMHON MEANEHHOTO BbICbIXaHUSI KAAAKU AW
AaXe 3MMHEro BAAaroHakomnAeHwus, NpeBbILIatoLLErO TOAOBOE
ucrnapeHue. B 10 xe Bpemsi UMEHHO CMAOLLHbIE aATE3UOHHO
cBsi3aHHble ¢ 6ETOHOM MOKPbLITUS MO3BOAAIOT UCMOAL30BaTb
KAaAKY (6e3 06AULIOBKM) B YCAOBUSIX MHTEHCHBHOTIO YBAGXHE-
HUA, a TaKXe rapaHTMPoBaHHO o0becneurBatoT HU3KYHO BO3-
AYXOMPOHMLAEMOCTb CTEHbI.

5.1. HopmaTtuBHbIE TpeOOBaHUA K
oTAE/TI0O4YHbIM NOKPbLITUAM

HopmatuBHble TpeboBaHWA, WM3AOXEHHble B N. 3.1 Ha-
npaBAEHbl B MEPBYK OYepeAb Ha HOPMUPOBaHWE CBOMCTB
AAre3MOHHbIX MOKPbLITUI, MOCKOAbKY K 0OAMLIOBKAM npume-
HUMbI AULLb KOCBEHHO. CXOAHbIE MexAy coboi TpeboBaHMSA
M3AOXEHbI B Tpex AokyMeHTax: CH 277-80 [13] (MHCTpyKums
Nno M3roTOBAEHUIO U3AEAUI U3 AueuncToro betoHa), CTO 501-
52-01-2007 [8] (MpoeKTMpoBaHWE N BO3BEAEHME Orpaxaa-
HOLLMX KOHCTPYKLMI XUABIX M OOLLECTBEHHbIX 3AaHWUM C MPU-
MEHEHWEM siuencTbix 6eToHOB B Poccuiickon depepaumu.
YacTtb 1) U PyKOBOACTBO MO HapPYXHOW OTAEAKE CTEH U3 Ave-
UCTOOETOHHbIX BAOKOB aBTOKAABHOTO TBepaeHua HAAT [10].

TpeboBaHWa, npu3BaHHble 06ecneynTb ONTUMAaAbHbIN
BA@XHOCTHBIA PEXWMM AYEUCTOBETOHHOM KAaAKM, dopManm-
30BaHbl B ABYX MyHKTaXx:

- CONPOTUBAEHWE NAPONPOHULEAHWIO

pr <0,5 m2eyeMa/mr (0,2 M2eueTla/Mr AA OTAEAOY-
HbIX MOKPbITUIA Ha OCHOBE TOHKOCAOMHbIX LUTYKaTypPOK U OT-
AENOYHbIX NMOKPbITUI B3 LITYKATYPHbIX CAOEB);

- BOAOMOTAOLLEHWE NPU KAaNUAAAPHOM NOACOCE

w < 0,5 Kr/(M2ey09),

TpeboBaHWA, KacatoWMecs HaAEXHOCTM obecrneyeHus
3TUX XapaKTEPUCTUK (aAre3unst U YCTOMUMBOCTb K pa3pbiBy MO
TPELLMHE) U UX AOATOBEUYHOCTU (MOPO30OCTOMKOCTb) HEe crnel-
NOUUHBI AASE SUEUCTOBETOHHBIX CTEH M YHWBEPCAAbHO MpPU-
MEHUMbI K OTAEAOUYHbIM MOKPbITUAM CTEH M3 BOAbLUMHCTBA
LWUTYYHbIX MaTEPHANOB.

5.2. ®u3sun4yecKue oCHOBBDI AKcnayatTauuu
OoTA€EJ/I0O4YHbIX CJ/ioeB

[MoBTOPMM 3AECH TE3UCHI, MPUBEAEHHbBIE MPUMEHWUTEABHO K
OTAeAKe BOOOLLE, HECKOAbKO CMECTHB aKLEHTbI.

OcHOBHa#f Lenb OTAENKU — feKopaTUBHas. B nepsyto
ouepeab paau TpebyeMoro BHELIHEro B1Aa CTeHa NoABepra-
€TCS HAHECEHUIO MOKPLITUHN.

OcCHOBHafl TeXHU4YeCKas Lesib — He YXYALLWUTb OTAEAKOM
YCAOBUSA 3KCNAyaTaLMmn KOHCTPYKUMK. Lleab pocTuraeTcsa Hus-

KUM COMPOTUBAEHUEM OTAEAKM MAPONPOHULEAHWUIO (OCHOBHAas
TEXHWYECKan 3apava) Npyv MaAoM BOAOMOTMAOLLEHMM (3apaya,
pelwaemas, Hanpumep, NPocTon ruapopobusaumnert noBepx-
HOCTH).

HauanbHasi BA@XXHOCTb KAaAKM M3 S4encToro 6eTtoHa Bcer-
Aa BbllEe pacyeTHOM 3KCrAyaTalMOHHOM. [TocreaBTOKAGB-
Has BAaXHOCTb 6ETOHa CoCTaBASiIeT 0KOAO 15% no ob6bemy.
LAOMOAHUTEABHOE YBAGXKHEHME KAAAKM MOXET MPOUCXOAUTh
B MpOLieCCE CTPOUTEABCTBA — BAAra MPUBHOCHTCS AOXASIMU
U MOKPbIMU CTPOUTEALHbLIMM rpoueccamu. OTAEAOYHbIE MO-
KPbITUSI HE AOAKHbI MPENSATCTBOBATbL YAAAEHUIO BAAru N3 KOH-
CTPYKUMH.

ConpoTMBAEHME MAPOMPOHULAHWUIO CAOSI OTAEAKWM KOH-
CTPYKTMBHO OrpaHuyeHo BeAnunHon 0,2-0,5 m2eyella/mr
[10]. NpuBeaem coobpaxeHus, Aerwivie B 060CHOBaHUE 3TUX
3HaAYEHUN.

CHwuIM 23-02 [17] B pa3pene 9 «3alumTa OT NepeyBAaXHe-
HWA OrpaxAatoLMX KOHCTPYKLMIA» HOPMUPYET COMPOTUBAE-
HWe NaponpPOHULAHUIO UCXOAS U3 ABYX YCAOBWIA: BO-MEPBbIX,
B pacyeTte Ha roa B KOHCTPYKLMK AOAKHO KOHAEHCUPOBATLCA
MeHblLe BAArM, 4em cnocobHo mcnaputbea. Bo-BTopbix, 06-
lLlee KOAMYECTBO KOHAEHCUPYHOLLIEMCA 3@ OAMH CE30H BAArK
He AONXKHO MPEBbILWAaTb HOPMUPYEMOMN BEAUUMHBI (AAA Fa30-
6eToHa — 6% no macce).

MepBoe TpeboBaHUe B MeTepbypre BbIMOAHAETCA MPU CO-
NPOTUBAEHWM MNAPOMNPOHULIAHUIO CAOA rasobeToHa B ABa
pasa 60AbLIEM, YEM COMPOTUBAEHWE MapPONPOHMLAHWIO
CAOSl OTAEAKUW. BTopoe TpeboBaHWEe NPUMEHUTEABHO K OAHO-
CAOMHOW CTEHE OKa3bIBAETCA eLle MArye 1 BbIMOAHAETCA AAA
XWAbS BCErAQ, KOTAa TOALLMHa raszobetoHa D400 coctaBAsieT
x0T 6bl 250 MM.

TpeboBaHWA K CONPOTUBAEHMIO NAPONPOHULAHUIO CAOS Ha-
PYXHOW OTAEAKM, OAHAKO, BOAee XEeCTKWEe, YEM MPeAbABAsie-
Mble CHuI «TenaoBan 3alumnTa 3paHUM». YBAAXKHEHWE KAGAKM
KOHAEHCATOM MPOUCXOAWUT HE PABHOMEPHO MO BCEW TOALLMHE
cTeHbl. Hanbonee yBAaXHSIEMbIM B KOHCTPYKLMW CO CPaBHU-
TEeAbHO MaAONaponpPoOHMLAEMbIM BHELIHWM CAOEM ABASHOTCA
HapyXHaa CTOPOHa «yTENAUTEAS:» — OCHOBHOIO CAOSl CTEHbI,
ABASIIOLLLEr0CA XOPOLUIMM NPOBOAHMKOM BOAAHOMO napa. KoH-
AEHCcauusi AOKaAM3YeTCs Ha rpaHuue rasobeToH/HapyxHasi
OoTAEAKa. KOHTaKTHaa 30Ha HapyXXHOW OTAEAKM B pesyAbraTte
MOXET NepeyBAaXHATbCS, YTO B MOPO3HOM KAMMaTe MpUBO-
AMT K 06pa3oBaHMIO AbA@ B TOALLE KOHCTPYKLUMK M NOCTENEH-
HOMY MCYepnaHUI pecypca MOPO30CTOMKOCTU KOHTaKTHOM
30Hbl. MTOrOM peryanapHoro nepeyBAaXHEHWUA U 3aMOpaxu-
BaHUSA KOHTAKTHOM 30Hbl OTAEAKM CTAHOBUTCS HapylUeHWe eé
cuenAeHuss ¢ ra3ob6eToHOM M OTCAOEHWE OTAEAOYHbIX CAOEB
OT KAAAKM (CM. puc. 16).

TpeboBaHWs K OrpaHUYEHUIO COMPOTUMBAEHWS MapOonpo-
HULAHWUIO CAOSI HAPYXXHOW OTAEAKM HanpaBAEHbl He Ha 0be-
crneyeHre HOPMUPYEMOTO BAGXHOCTHOTO peXuma BCEW KOH-
CTPYKLMK, @ Ha BbINOAHEHWE OOAEE AOKAABHOMO (M OTTOrO
6onee CTPOroro) yCAOBMUA — HEAOMYLLIEHWUSI NepeyBAAXHEHWS
KOHAEHCATOM CAOS KAGAKM 3@ OTAEAKOW.



Mpnmeyanme. KoHCTpyKTMBHbIE TpeboaHus (0,2-0,5
M2eyefla/Mr) MOryT ObiTb YTOYHEHbI MPUMEHUTEABHO K
KOHKPETHOMY PErvOHYy CTPOMTEABCTBA M XapaKTEPUCTU-
Kam OTAEAOYHOI0 MOKPbITMS MCXOAS] U3 YCAOBMS: AOMYCTU-
Moe npupalleHne MacCcoBOro OTHOLLUEHMS BAaru B CAOe
20 MM 3a oTAenkor — He 6oree 35%.

[ononHutenbHas TeXHUYECKas Uesib — YAyYLIWTb OT-
AEAKOM YCAOBUA IKCTIAYaTaLUM KOHCTPYKLIMHN.

YTto6bl KAGAKA HE YBAGXHSAANACh BTOPUYHO, OTAEAOUHbIE MO-
KPbITUSA AOAKHBI 06AaAaTb MAAbIM BOAOMOTAOLLEHUEM.

JTa UeAb MOXET AOCTUraThCs rMApodobU3aLmnent (YMeHb-
LIEHWEM CMAYMBAEMOCTH): NPOMMUTOUHOM MO YXE HAHECEH-
HOW LITYKaTypKe WMAM OOBEMHOWM MPW MPUFOTOBAEHWM LUTY-
KaTypHOro pactBopa (MPEANOYTUTEABHO OKpALLUEHHOro B
Macce, NMOCKOAbKY OKpacka rMAPOpOOU3UPOBAHHON CTeHbI
cocTaBaMu Ha BOAHOM OCHOBE He NpUMEHKMA).

Apyrve cnocobbl MMHUMKU3ALUMK KaMUAASIPHOFO BOAOMOMAO-
LLIEHWUST MOKPBITUA — NOABOP rPaHYAOMETPUM 3aNOAHUTEAEN,
UCKAOUAKOLLIMIA  0bpa3oBaHWe MPOTAXEHHbIX KaMWAASIPOB,
npuMeHeHne nopoobpasoBaTeneit U NOAMMEPHbIX AOBABOK.

JonroBe4yHoCTb

CTOMKOCTb LUTYKaTYpPHOrO NMOKPbLITUS HA KAAAKE M3 razobe-
TOHHbIX 6AOKOB 3aBUCUT OT ABYX OCHOBHbIX GAKTOPOB: HU3N-
KO-TEXHUUYECKMX CBOWCTB LUTYKaTypHOro cOCTaBa W YCAOBWIA
€ro HaHeceHMus.

DU3NKO-TEXHUHECKME CBOHMCTBA

B-0oCHOBHOM, 370 AedOPMATUBHOCTb. YTOObI rpaHuLa LUTY-
KaTypka/0CHOBa He CTaHOBMAACb 30HON KOHLEHTPALUMK Ha-
NPSKEHUI NPU YCAAOUHBIX M TEMMNEPATYPHbIX AedopMaLmAX,
AEDOPMALMOHHBIE XaPAKTEPUCTUKKU  LUTYKATYPKU  AOAXHbI
6bITb BAU3KU XapaKTePUCTUKaAM AYenuctoro 6eToHa OCHOBbI.
O6uiee npaBuAo, obecneunBatollee HAAEXHOCTb LUTYKa-
TYPHbIX NMOKPbITUIA KAMEHHOW KAAQAKM, COCTOWUT B TOM, UTOObI
NMPOYHOCTb NMOKPbLITUS BbIAA HUXE NPOUYHOCTU OCHOBbLI. B cAy-
Yyae MHOIOCAOMHbIX LUTYKATYPOK, MPOYHOCTb AOAXHA MOCAE-
AOBATEAbHO CHUXATbCH OT KAAAKM K LLINAKAEBOYHOMY CAOHO.
MPYMEHNUTEABHO K OTAEAKE ra306eToHa, KOTOPbIN caM ABAS-
eTCcsi MaTepuanOM C HEBBLICOKOM MPOYHOCTbIO, 3TO MpaBWUAO
He BCEraa BbIMOAHUMO.

Huskas npoYyHOCTb PUHULLHBIX CAOEB HE SIBASIETCS CaMo-
LeAbto. XKenaTeAbHOCTb HM3KOM MPOYHOCTM 06YCAOBAEHA
KOppeAsiLMe MexAy npoYyHOCTbIO MaTepuasa U ero Hadyab-
HbIM MOAYAEM YrPYroCTH.

AepopmaLnsi OTAEAOYHbIX CAOEB BbI3bIBAETCS BHELUHUMMU
dakTopaMu: HarpeB Ha COAHLIE, OXAaXAEHME rnpu 0bAyBe, YB-
A@XHEHWE W BbICYLUMBAHWNE MOBEPXHOCTH, — MX aMIAUTYAA
3aryxaer v 3anasAbliBaeT Mo BPEMEHMW N0 MePe MpPOABMXKeE-
HUS BrAyOb CTEHOBOM KOHCTPYKLMM. TTPOYHBLINA (C BbICOKMM
MOAYAEM YNPYroCTH) HapyXXHbIM CAOM, AePOPMUPYSACh, BbI3bl-
BaeT Hanps)XeHUs1 B MOACTUAAIOLLEM CAOE, HE MOAYYMBLLEM
elle BHELUHMX BO3AEHMCTBUI AOCTAaTOYHOM MHTEHCMBHOCTM.
Mcrnonb30BaHWE HU3KOMPOYHOrO BHELLHENO CAOS BbI3bIBAET
MEHbLUNE HAaMPSKEHNS LUTYKATYPHOM CUCTEMbI B LIEAOM.

Bo-BTOPbIX, AAS AOATOBEUYHOCTM LUTYKATYPKU BaxKHa napo-
NPOHULAEMOCTb, KOTOPas, Kak NMPOYHOCTb C MOAYAEM YMpy-
rocTv, B MepBOM NPUOAUXEHUU KOPPEAUPYET C NMAOTHOCTbIO.
HUW3KONAOTHbIE WITYKATypKK, Kak npasuao, Boree maponpo-
HULAEMBbI.

19 IN[ER)

MOPO30CTOMKOCTb KOHTAKTHOW 30HbI TOXE 0ObIYHO KOppe-
AMPYET C HU3KOWM NAOTHOCTBIO LUTYKATYPKM.

YcnoBusi HaHeCeHMS WITYKaTypHbIX pacTBOPOB

AuencTbl 6€TOH — OCHOBaHMWE C NepeMeHHbIMU CBOMCTBA-
Mu. B 3aBucumoctn ot TeKyLLI,el7I BAQXHOCTU CUABHO MEHAET-
CA ero BNuUTbIBatoLLast CNOCOOHOCTb.

Apyrvie dakTopbl, KOTOPbIE CAEAYET YUUTbIBATL MPU LUTYKa-
TYPHbIX paboTax:

- BO3MOXHas 3anblAEHHOCTb MOBEPXHOCTU (pa3BuTas Cu-
cTemMa nop v obLuas LepoxoBaToCTb CNOCOBCTBYHOT MbIAey-
AEPXAHUIO);

- HEOAHOPOAHOCTb MOBEPXHOCTH, OOYCAOBAEHHAs Kaue-
CTBOM KAQAOUHbIX pa60T (CKOAbI, NycToLWOBKa, NMNOTEKU KAEA,
HanAbIBbl 6€TOHA, OTCAOEHMUSI).

dusnyeckKue ocHoBbl. Pesome

laso6eToHHaA KAaAKa AONKHA MMETb BO3MOXHOCTb
6ecnpenATCTBEHHOr0 BbICbIxaHWUA. OTAEAOYHbIE MO-
KPbITUA AONKHBI MoabupaTbcs ¢ yueTom 3Ttoro Tpebo-
BaHUA. BTOpaH no 3HAYUMOCTU 3apayva OTAENOUYHbIX
NOKPLITUM — NPeAOTBPaLLaTh BTOPUUHOE YBAAXKHEHUE
KAGAKU. AAs obecrneueHusi AOATOBEUHOCTU MOKPbITUA
WITYKaTypka AONKHA o6rapaTb HUSKUM MOAYAEM Ynpy-
roctu. NMpu ee HaHeceHUU AOAXKHO ObiTb obecneueHa
OAHOPOAHOCTb OCHOBaHMUS.

5.3. PeKomeHaauuu no BbiGOpPY
OTAE/TOYHbIX nOKprTMVI

CaMblil NPOCTOM U HAAEXHbIM CNoco6 NMOAyUMTb MOKPLITUE,
COOTBETCTBYIOLLLEE MPEAbSBASEMbIM TpeboBaHUSAM, — BOC-
NMOAb30BaThCA CMeurarn3MpoBaHHbIMU COCTaBaMMU U CUCTe-
MaMu, NpeAHa3HauYeHHbIMU AASE OTAEAKM sYencToro 6etoHa.
TakMe MaTepuanbl AOCTATOYHO LUMPOKO MPEACTABAEHbI Ha
PbIHKE, YacTb U3 HUX NPOTECTUPOBAHA COBMECTHO C MPOU3-
BOAMTEASIMU a@BTOKA@BHOIo rasobetoHa. AAS MPUMEHeHUs
TakuMx cucteM paspabdoTaHbl MOAPOOHbLIE MHCTPYKLMK, a WX
NPOU3BOAWUTEAM, KaK NPABUAO, MPEAOCTABASIOT TEXHUUYECKYHO
NMOAAEPXKKY.

AASi TEX CAyYaeB, KOTAQ MO KaKUM-AMB0 MpUUMHAM OTAE-
AOYHblE MaTepuanbl 3aBOACKOrO NPOU3BOACTBA HEe MPUMEHU-
Mbl, MOXHO AaTb 06LIME pPeKOMEHAALMMU Mo NoABOPY U Npu-
FOTOBAEHMIO LUTYKATYPHbIX M OKPACOYHbIX COCTABOB.

5.3.1. TuvppodooGusauus

MMapodobursauma — 3T0 NpuAaHWEe MOBEPXHOCTU KAAAKM
CBOWMCTB HecMaunMBaeMocTu. Takaa obpaboTka aocTaTouyHa
AN TIOAHOW 3allMTbl KAQAKM OT OCaAkoB. [MaponpoHuuae-
MOCTb HapyXHbIX CAOEB KAAAKM OT HaHeceHus rMapodobu-
3MPYIOLLUMX COCTAaBOB MPAKTUUYECKW HE WM3MEHSAETCHA, OAHO-
BPEMEHHO C TEM MPAKTUYECKU MCKAOUYAETCA KamUAASIpHOE
BOAOMOIAOLLEHME MOBEPXHOCTBIO KAAAKM. BHEWHWn BuUA
KAAAKM OT AEUCTBUSI TMAPODOOU3ATOPOB TakxKe He MeHsieTcs,
No3ToMy NPUMEHUMOCTb rMAPOodobU3aLMM BE3 AONOAHUTEAD-
HbIX MEPONPUATUI OrpaHnyeHa coobpaxeHUSIMU SCTETUKM.

lMapodobusatopbl  (KPEMHUMOPraHUYECKUE  XKUAKOCTM)
NPEeACTaBAEHbI Ha PbIHKE Kak B BUAE BOAHbBIX AMYAbCUN, Tak
1 B BUAE PACTBOPOB B HEMOAAPHbIX PAcTBOPUTEASX. BoaHble
3MYAbCUM MOXHO HAHOCWTb Ha BU3yaAbHO MOACOXLLYHO KAAA-
Ky. PacTBopbl Ha OpraHWyYecKon OCHOBE MOXHO HaHOCWTb
TOABKO Ha KAAAKY C BA@XHOCTbKO MOBEPXHOCTHbIX CAOEB B
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npeaenax CopbLUMOHHON. ITO AOCTUraeTcs NPUMEPHO Mecs-
LeM HaxoXAEHUS Hapy>XHON NOBEPXHOCTU KAAAKM Ha OTKPbI-
TOM BO3AYyXe, 6€3 yBAAXKHEHUSA AOXKAAMM.

5.3.2. CocTaBbl NOKPbITUIA U3 NUTEpPATYPbI
1970-80-x rr.

B HOpMaTMBHbIX M pEKOMEHAATEAbHbIX AOKYMeHTax 1970-
80-X roAOB MO NMPUMEHEHUIO SUYENUCTbIX BETOHOB NMPUBEAEHbI
COCTaBbl OTAEAOYHbIX MOKPbLITUIA. MOMUMO pekoMeHAaLMIi Mo
OTAEAKE KaMEeHHbIMU APOBAEHBIMW MaTepuaramMu UAU Kepa-
MWYECKOM MAUTKOWM TWUNa «MpuUCKa» AOKYMEHTbI CoAepXaT 1
peLenTbl PacTBOPOB M KPAaCOK AASl HApPY)XHOM OTAEAKM fAue-
ucroro 6eToHa.

3TM peuenTbl BNOAHE NMPUMEHUMbI B COBPEMEHHbIX YCAO-
BMSIX C yY4ETOM ABYX OFOBOPOK:

- CPeAHSsisi NMAOTHOCTb 6eToHa 6AOKOB B oAbl HanucaHwA
peLenTyp u BNAOTb AO KOHLA AEBAHOCTbIX 6bina 600-700
kr/mM3, Mapka D500 6bina peaka M paccMaTpuBanacb Kak
9K30THKa. COOTBETCTBEHHO M LUTYKATypHbIE COCTaBbl, XOTb M
00BABAAANCE «AETKUMW» U «MaponpOHULAEMbIMMW», NMPEeAHa-
3HaueHbl 6bIAM AN 06ecneyeHnst BAAronpPUSATHOTO BAAXKHOCT-
HOTO peXumMa KAAAKM U3 TeX, CPAaBHUTEABHO TSXEAbIX MO CO-
BPEMEHHbIM Mepkam, 6eTOHOB.

- 4acTb MCXOAHbIX KOMMOHEHTOB AAA MPUIOTOBAEHMSA pac-
TBOPOB M KPACOK COBPEMEHHOM MPOMbILAEHHOCTBIO HE Bbl-
nyckaetcsl U Tpebyet 3aMeHbl Ha KOMMOHEHTbI-aHAAOT .

MCTOUHMKKM peLenToB OTAEAOUYHbIX COCTaBOB:

- CH 277-80 UHCTPYKLMA MO U3rOTOBAEHUIO M3AEAUIA U3
AyeuncToro 6etoHa — 1abanubl 9, 10, 11, npuroxeHue 3 (Ta-
6Amubl 13-17) [13].

- PeKomMeHgaLmum no oTAeAKe A4YEeUCTOBETOHHbIX CTEH XMU-
AbIX U NPOMbILLAEHHbIX 3aaHni / HUXKB Tocctposi CCCP, M.
1987 [18].

B Haubonee NPUMEHMMOM B COBPEMEHHbIX YCAOBMSX
BWMAE COCTaBbl AAS BblPpaBHMBAHUSA HapyXHOM MOBEPXHOCTU
Ayenctoro 6eToHa U PEKOMEHAALIMMU MO UX HAHECEHUIO MpPU-
BeAeHbl B CTO 501-52-01-2007 yacTtb | «[lpoektnpoBaHue
1N BO3BEAEHMWS OrpaXAatLLMX KOHCTPYKLMI XUAbIX U 0bLLe-
CTBEHHbIX 3A@HWI C NPUMEHEHUEM iUencTbix 6eToHOB B Poc-
curickon Gepepaummn» [8]:

8.11. OTaenbiBaeMas NOBEPXHOCTb AO/MKHA ObITb YNACTON K
CYX0ii. BnaXKHOCTb A4encToro 6eTOHA B MOBEPXHOCTHOM CJl0e
Ha rny6uHy 5 MM He A0MKHa npeBblwath 8 % (no macce) npu
0TAenNKe Kpackamui M cOCTaBaMii Ha OpraHNyYecKkux pacTBOpU-
Tensx u 20 % (no macce) npu OTAENKe BOLOIMYSbCUOHHbIMM
Kpackami.

8.12. Ha noBepXHOCTW CTeH, Moanexalyux OoThenke, He
JIOMMKHO ObITb:

- TPEeLnH B 6ETOHE, 32 UCKIHYEHNEM MECTHbIX, MOBEPX-
HOCTHbIX LUMpUHON 60nee 0,2 MM;

- XXUPOBbIX 11 PXKaBbIX MATEH;

- NbInu;

- PaKOBWH, BbIKOJIOB, BMAfMH rNy6uHOIA 6051ee 2 MM 1 funa-
MeTpoM 60/1ee 5 MM M HanmbIBOB;

- 3a71pOB BbICOTON 6onee 1,5 Mm.

8.13. lNpu Hann4mn Ha NOBEPXHOCTM CTEH YKa3aHHbIX BblLLE
neekToB X HEOOXOAUMO YCTPaHUTb. PEMOHT OTAENbHbIX
BbIGOMH, 0KOMOB YrMOB 1 pe6ep cneayeT NpoU3BOANTb CIOX-
HbIM pacTBOpoM ¢ Ao6asneHnem 50 % -Hom aucnepcum MNBA
B KonnyecTtee 10 % oT macchl LemeHTa. CocTaB pacTeopa B

macc. 4. paseH 1:0,2:4 (LEMEHT : 13BeCTb : NeCOK) 1 BOAA
10 noaguxHocTi pacteopa 8 - 10 cm no koHycy FOCT 5802.

8.14. lpn 60nbLIOM KONUYecTBe AECEKTOB MPOU3BOASAT
BbIPABHMBAHME MOBEPXHOCTU PACTBOPaMK, B3anMo3amMeHse-
Mbl€ COCTaBbl KOTOPbIX NPUBELEHbI B TabnuLe 8.2.

8.15. KOMMOHEHTbI pacTBopa nepeMeLLnBaloT B MeLLaske,
3arpyxas ux B crneayroLein nocnesoBaTeslbHOCTH: MOM0BUH-
HOE KONMYecTBO BOAbI 1 aucnepcuto MBA nepemelunsatoT 2
- 3 MuWH, 3aTeM BBOAAT MECOK, LEMEHT (UN LIEMEHT C 13-
MeJIbY4EHHbIM ra306€TOHOM) U 0CTaSIbHYH0 BOAY 3aTBOPEHMS.
[Tony4eHHY0 CMeCb NepemeLLnBatoT ewe 5 MuH. TMoaBux-
HoCTb pactopa 8 - 10 cm no koHycy FOCT 5802.

8.16. BblpaBHMBAKOLLINA CNOA HAHOCAT Ha MOBEPXHOCTb
CTEHbI, OFPYHTOBaHHY0 aucnepcueii NBA, pasBefieHHON BO-
[0/l B COOTHOLEHMUM 1:3 (amcnepcus : Boga) no 06bLemy.

Tabauua 8.2 - CoctaB pacTBopa AAA OTAEAKU CTEH

CoctaBbl B Macc. Y.

KOMMOHEHTHI

1 2
MopTA@HALEMEHT MapKu He HUxXe 1 1
300*
M3MeAbYEHHbIN ra306EeTOH C YAEAb-
HoW - 1
noBepxHocTbto 80-600 M2 Kr
Mecok KpynHoCTbio A0 1,2 MM 3 2
Awncnepcusa NMBA 50 %-Has naactnou- 0.35 0.2
uMpoBaHHas ! !
Bopa 0,35 0,6
* AAS YCKOPEHUA TBEPAEHUA pacTBOpa PEKOMEHAYETCSA
BBECTU MUHO3EMMUCTbIN LEMEHT B KoAanyectse 10 % ot
Maccbl MopTAGHALEMEHTA.

8.17. OwrTykaTypuBaHWe CTeH W3 MENKMX BJIOKOB PeKo-
MEHJyeTcs NMpOM3BOANTb TOMbKO MPW KNafKe CTEH Ha pac-
TBOPE, LUBbI KOTOPOr0 MMEKT HEOANHAKOBYIO TOMLLMHY.

LUTykaTypHble pacTBOPbI AOSKHbI 6bITb 00513aTENbHO MO-
pU30BaHHbIMU MapKu no nnoTHocT D1500 n meHee.

8.18. opu3oBaHHbIe PACTBOPbLI MOXHO MPUrOTaB/IMBATb
nyTem NepeMeLLBaHNs LLEMEeHTa 1 necka B COOTHOLLEHNN 1:3
C BBEJEHMEM B HUX MOPO06Gpa3ykLmUx A062BOK UK NyTeM
BBEJIEHNS OTAENbHO NPUTOTOBMNEHHON MEHBI.

8.19. leHa npuroTaBMBAETCH B CMECUTENSX, OCHALLEH-
HbIX ANeKTPOAPENbID C HACaAKOW, MyTeM MepemelluBaHNs
neHoobpasoBatens B Bofe. [leHy [06aBNAOT B LIEMEHTHO-
MecYaHblin pacTBOP A0 NOMY4eHMa pacTBopHoOi cmecn D1500.

8.20. Hapy»Hyl0 MOBEPXHOCTb LUTYKATYPKKU YNSIOTHATb W
XKENe3HUTb HEe PEKOMEH[IYETCS.

5.3.3. [pocras wTyKaTypKa

TpeboBaHMA K COCTaBY AASl LUTYKATYpPKK (K XapaKTepucTu-
Kam pacTBOPHOM CMeCH W 3aTBEPAEBLLIEro0 pactsopa) npwu-
BEAEHbI B PYKOBOACTBE MO HaPYXXHOW OTAEAKE CTEH W3 AYeun-
CTOOETOHHbIX OAOKOB @aBTOKA@BHOIO TBEPAEHMSA AccoLMaLmm
HAAT [10].

Tabauua 2 TpeboBaHUA K LUTYKaTypHbIM COCTaBaM AAS
Hapy>XHOW OTAEAKU AYEUCTOOBETOHHbIX CTEH

MeToa Hopmupyemblie
3HayeHus,
Ne | MapameTp onpeaene-
eANHULbI
HKA
nM3MepeHns
la ?S\?TE\@TZS\T;V?::&* L@ L1oLE7] Jz Emiee
A 12730.1-84 | 1300 kr/ky6.m
LITYKaTypOK)




16 | (aan rormoonoirms | OTOCT | He Gonee
12730.1-84 | 1600 kr/ky6.m
LITYKaTYpPOK)
2 Mapka no npo4yHOCTH Mo rOCT Or M15
Ha cxartve 10180-90 A0 M75**
Mo roCT
Mapka no mopo3so- He meHee
3 | croikocTi sl F50
2007
Boaoyaepxusato-
Las cnocobHocTb
(AAS LUTYKATYPOK,
Mo roOCT o
4 npeAHa3HayYeHHbIX 5802-86 > 98%
AASI HaHeceHUs 6e3
npeABapUTEAbHOIO
rPYHTOBaHUSA)

*K TOACTOCAOMHBIM LUTYKaTypKam OTHOCATCSH LUTYKaTypKKU CO
CpPEeAHEN TOALLMHOW CAOA 6oAee 7 MM, K TOHKOCAOMHbBIM —
CO CPeAHEW TOALLMHOW 7 MM U MEHEE.

**Bonee BbICOKas MPOYHOCTb AOMYCTUMA AASI HAPYXXHOTO
CAOSl MHOTOCAOMHBIX LUTYKaTYPHbIX CUCTEM.

Bce TpeboBaHusa, npuBeAeHHble B TabAMLe, HOCAT KOH-
CTPYKTMBHbIN XapaKkTep U HanpaBAeHbl Ha obecrneyeHne Hop-
MWUPYEMBIX XapaKTEPUCTUK KOHEUYHOTO MOKPbITUSA, U3AOXKEH-
Hbix B pa3aene 3.1 (Tabanua 3 umtupyemoro PykoBoacTBa
No HapyxXHoW oTaenke). TpeboBaHWUSA KOCBEHHble, MO3TOMY
npv ycnosuu obecneyeHuns TpeboBaHmit TabAULbI 3 MOTYT He
BbINOAHATbCS. CTporo rosopsi, Tabanua 3 npeabABAAET Tpe-
60BaHUS K NOKPbLITUIO, @ TabAaMLa 2 PEKOMEHAYET Cnocobbl
NMOAYYEHWA UTOrOBbIX XapaKTePUCTUK. Tak, B COBPEMEHHbIX
KOHCTPYKTUBHbIX TpebOBaHWAX MO CPaBHEHUIO C MPEAbIAY-
MM HOPMOTBOpPYECKUM nepropoM (1970-80-e roabl) peko-
MEHAOBAHO CHU3WUTb NMAOTHOCTb PACTBOPA BCAEA 3@ CHUXEHMU-
eM CpeAHel NAOTHOCTH BblNyckaeMoro 6eToHa.

06ecneunTb BbIMOAHEHWE 3TUX TPeOOBAHWMIA MOXHO LUTY-
KaTyPHbIMWU CMECSIMU NPUOOBBEKTHOTO NPUTOTOBAEHUS. Takue
COCTaBbl HEAb3Al PEKOMEHAOBATH K BKAKOUEHUIO B MPOEKTbI
M3-3a CAOXHOCTM KOHTPOAA KayecTBa M HWU3KOM OAHOPOA-
HOCTM MoAyyaeMbix cMecer. OAHAaKO AN MHAMBUAYAAbHOTO
NPUMEHEHUS B MAAOOTBETCTBEHHbIX KOHCTPYKLUMAX MX Mpu-
MeHeHWEe MOXET ObITb ONpaBAaHoO.

PeMoHTHas cMecb (MPUroAHa AAA CMIAOLLHOIO BbipaBHMBA-
HWSI MOBEPXHOCTU KAAAKM)

PeuenTt 1 Nopu3oBaHHbIV LLEMEHTHO-MEecYaHbli pacTBop

LlemeHT M400/necok (MeAKui, BrAOTb AO MbIAEBATOro) =
1/(2-4). NoCKoAbKY NMAGCTMYHOCTb TakKok cMecu He obecre-
ynBaeTt yA0b0yKAaAbIBAEMOCTb LUTYKATYPKH, B €€ COCTaB He-
06X0AMMO BBECTH NMAGCTUPUKATOP. A AAF TOrO, YTOObI LUTYKa-
TYpKa He nepechkixaa Ha ra3obeToHe, oHa AONMKHa 0bAaaaThb
BbICOKOK BOAOYAEPXMBatoLLer crnocobHocTbro. 0be 3apaun
peLuaroTCs 3aTBOPEHUEM TaKOM CMeCHU MblAbHbIM 000MHbIM
KAeem (B YCAOBUAX UHANBUAYAABHOIO CTPOUTEAbLCTBa B Ka-
yecTBe naactTupukaTopa maeasbHbl 6biToBble [NAB: AatoLume
CTOMKYHO MEHY CPEACTBa AN MbITbS MOCYAbl M CTUPAAbHbIE
MOPOLUKM, BOAOYAEPXKMBAKLLUNM areHTOM CTaHOBSITCA 3pu-
pbI LeAAon03bl: KML — kae anst 6ymaxHbIx 060€B).

B rotoBbiH pPacTBop AAA CHUXEHUA ero NAOTHOCTU BBOAUT-
CA MneHa, BbICTynawuiasa AOMOAHUTEAbHbIM ﬂAaCTM¢MKaTO—
POM. MICTOYHUKM NeHbl — MEHO06pa3oBaTeAn AN MOXAPOTY-
LIeHWA AU TPON3BOACTBa neHobeToHa.

B A EROIC

OLTyKaTypeHHasi MOBEPXHOCTb [MOCAE OKPAaCKuM MOXET
6bITb 06paboTaHa ruapodobm3aTopom.

Peyent 2 PacTtBop Ha 0CHOBE ra3obeTOHHOM KPYMKH

LlemeHT M400/razobetoHHas kpynka = 1/(4-6). 3arBo-
PATb Cyxyto cmecb pactBopoM 0,5% X03A1MCTBEHHOro MbiAa
n 1% 060#HOro kAesi. HaHoCcUTb Ha yBA@XHEHHOE OCHOBAa-
Hue. OLTyKaTypeHHyH MOBEPXHOCTb OKPacuTb U rMAPOPO-
613npoBaTtb.

5.3.4. MoprotoBKa NOBEPXHOCTHU

TpeboBaHMA K MOBEPXHOCTU M3NOXEHBI B PyKOBOACTBE MO
HapY>XHOM OTAEAKE CTEH M3 AYEUCTOOETOHHbIX BAOKOB aBTO-
KAaBHOTO TBepaeHus Accoumaumnn HAAT (Ha ocHoBe Tpebo-
BaHui CHuM 3.03.01-87 «Hecylwme u orpaxaarolime KoH-
CTPyKUMM», Tabanua 34 [19]).

3.1.2. [ToBEPXHOCTb KNafgKu, ABAAIOLLASCA OCHOBAHUEM MO
LITYKaTypHOE MOKPbITUE, AO/MKHA COOTBETCTBOBATL TPeOOBaA-
HuaM Tabnunupl 1. OTGUTOCTHM, CKOJbI U BbIEMKM HA MOBEPXHO-
CTU 6J10KOB, NpeBbiLlatoLLme Tpe6oBaHMs Tabnnubl 1 LOMKHbI
ObITb 3aMONHEHbI KNAA04YHON, WTYKATYPHOW MW PEMOHTHOM
PacTBOPHOI CMecbto. B cnyyae, Korga cymmapHas niowlasib
3anoJiHAemMbIX 0TOMTOCTEN MpeBbIWaeT 5% OT NoWaan no-
BEPXHOCTM KNafKu1, NpeaHa3Ha4eHHOI Nof 0TAENKY, PacTBOp-
Hasi CMeCb [N UX 3an0NHEHMs JOJKHA COOTBETCTBOBATb TPe-
60BaHMAM TabnunLbl 2 K TONCTOCNOMHBIM LUTYKATypKaM.

Tabauua 1 TpeboBaHUA K MOBEPXHOCTU KAQAKU, NEpeAa-
BaeMoW NoA HapPY>KHYHO OTAEAKY

No Mpeaenb-
I'I;I'I [poBepsieMble napameTpbl Hbl€ OTKAO-
HEHUS, MM
OTKAOHEHMSA NOBEPXHOCTEN U YIAOB
1 KAQAKM OT BEPTUKAAM:- HA OAMH 3TaxX - 5
Ha 3AaHKe BbICOTON BoAee ABYX aTaxen 30
2 OTKAOHEHMWS NOBEPXHOCTU OT BEPTUKA- 3
AV ¥ 1O TOPU3OHTaAM (MM Ha 1 M)
3 OTKAOHEHUSA OKOHHbIX U ABEPHbIX MPO- 4

€MOB OT BepTUKaAK (MM Ha 1 M)

HepoBHOCTU Ha BEPTUKAAbHON NOBEPX-
4 HOCTU KAGAKM, 0B6HapyX1MBaeMble npu 5
HaKAaAbIBaHUM PEVKM AAMHON 2 M

[Ay6rHa 0T6UTOCTEN, CKOAOB U Bbl-

10
eMOK BAOKOB Ha NMOBEPXHOCTU KAAAKM

3.2. BnaxHocTb 4eMCTOOETOHHOrO OCHOBAHWA MPU Ha-
HECEHUN COCTABOB Ha BOJHOI OCHOBE He HopmupyeTcs. Mpu
HaHeCEeHMM COCTaBOB HA OPraHWYecKMX PacTBOPUTENAX Tpe-
00BaHNS K BNAXXHOCTN OCHOBAHMS JOJXKHbI YCTAHABIMBAThCS
NpPOKU3BOAMTENIEM TaKNX COCTABOB.

3.2.1 Tpn HaHeceHMn COCTaBOB C BOAOYAEPKMBAIOLLEN
CMNOCOBHOCTbIO <98% MOBEPXHOCTb KNAAKN PEKOMEHAYETCs
npeaBapuTenbHO YBNAXHATL 10 NOSABMEHUS HA MOBEPXHOCTM
KanenbHOM BNaru Uin rpyHTOBaTh COCTaBAMM, CHIDKAKOLLMK
BMUTbIBAIOLLLYIO CIOCOGHOCTb OCHOBAHMS.

3.2.2 HepaBHOMEPHO YBMAXHEHHbIE MOBEPXHOCTN A4eu-
CTOOETOHHON KNafku CTeH (Hanmpumep, Npy KOCOM [0Xne)
CneayeT OLITYKaTypuBaTb MOC/E BbIPaBHWBAHMS WX LiBETA C
L|BETOM HeYBJTaXKHEHHbIX Y4aCTKOB.

3.3 Knen, BbICTYNMBLUWIA (BblAABAEHHbIA) B npoLecce
KNagKu U3 WBOB, YAANSKT NOCNE CXBaTblBAHWUA OCTPOIi Ya-
CTbH0 MHCTPYMEHTA KaMeHLLMKa (Hanpumep, yrnom 3y64aro-
ro uinatens. 3atupatb Knei He A0NYCKAETCS.
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3.4. OcTaTKu 3aTBEPAEBLUEr0 KNes 1 BbICTYMbl Ha MOBEPX-
HOCTW KNafKu yAansatT MeXaHWYecKUM MyTeM C MOMOLLbH
pyb6aHKa unu LWangoBanbHON TEPKON.

5.3.5. ApmupoBaHHue OTAENIOYHbIX C/I0OEB

KAapka M3 WITYYHbIX MaTepuanoB Nop Harpyskon aedop-
mupyetcs. NpeaenbHble AoedopMaLmmn KAaAKKM COCTaBASIOT A0
2 Mm/M. HepaBHOMepHblE pAedopMaLMKM BO3HUKAKOT B Me-
CTax MU3MEHEHUA Harpy3ok u Temnepartypbl. B kKnapke 13 sue-
uctoro 6etoHa HepaBHOMEPHblE AedopMaLMM BOSMOXHbI B
MecTax U3MeHEHUA BAaXHOCTHOIO pexunma.

B mectax BO3MOXHbIX HEPABHOMEPHbIX AedopmaLmi oT-
AENOYHbIE CAOU CAEAYET apMUpoBaTh. ADMUPOBAHUE LUTYKa-
TYPKM OCYLLECTBASETCA LUTYKaTYPHbIMU CETKaMW, U3roTaBAU-
BaeMbIMU, KakK NpaBuUAO, U3 CTEKAOBOAOKHA. ApMUpOBaHUe
He npeAoTBpaLLaeT 06pa3oBaHUe TPELLMH LITYKaTypHOro no-
KpbITUA. APDMUPOBAHWE OrpaHUuMBaET PacKpbITUE TPELLMH
W nepepacnpepessieT MecCTHble HanpskeHws no 6GoAbluen
MAOLLAAU.

Mecra, apMrpoBaHWe KOTOpbIX BCEraa onpasAaHo (puc. 15):

- CTbIK PA3HOPOAHbIX MaTEPUAN0B;

- NOAOKOHHas 30Ha U 30Ha NepeMbIYeK;

- YIAbl MPOEMOB;

- BbICTyNatLLmMe v 3anajparoLune yrabl KAQAKHM (B T.4. HapyX-
Hble OTKOCbI MPOEMOB).

CnAOLWHOE apMHUpOBaHWE LUTYKaTypKU He SBAAETCH He-
06X0AMMBIM, HO XEAaTEABHO MPU OTAEAKE CBEXEWN BAAXHOM
KAaAKM.

A - yrnbl npoemoB. CeTtka 200x400 mm

B — yrnibl KnagKku, pe6pa 0TKOCOB. YrA0BOM NpoduAb U ceTka. Haxaect
cetku no 100 mm. LnpuHa nonotHa 100+100=200 mm

B — npUMbIKaH1e K LLOKONIO. LIOKOAbHbIN CTapTOBbIA NPOGUAL.

BAXXHO! Mpu ycTpoicTBE BEPXHETO OTKOCA OKOHHbIX U ABEPHbLIX NPOEMOB
npeAycMOTpeTb KanenbHUK.

Puc. 15. Cxema apMUpPOBaHUS LUTYKATYPKH.

A

Puc. 17. OCHOBHbIe TUMbl AEPEKTOB LUTYKATYPKH.

PekomeHpauuu. Pe3some

MoAyuUTb KauecTBEHHOE OTAEAOUYHOE MOKPbITUE AYe-
MUCTOBETOHHOW KAAQAKMU MOXHO, BOCMOAb30BaBLUMCb
mMaTepuanaMy 3aBOACKOW TFOTOBHOCTH, CheuUanbHo
npeAHa3HauyeHHbIMU AN AYEUCTOro 6eToHa, BbIMOA-
HAA peKoMeHAAUUU UX mpoussoauTenein. CyuiecteyeT
npUHUMNUaAbHAsA BO3MOXHOCTb MPUTOTOBAEHUSI OTAE-
AOUHbIX COCTABOB B MOCTPOEYHbIX YCAOBUSAX.

Bbibop BMAA OTAEAKU, MOMUMO COOOpaKeHUH BHELL-
HEro BMAAQ, MOXET AMKTOBaTbCA HEOOXOAMMOCTLIO AO-
CTUXXEHUAI OMPEAEAEHHbIX 3KCMAyaTaLMOHHbIX Xapak-
TEPUCTUK. BblIOOp Takke AOMKEH YUUTbIBaTb KauecTBO
NOBEPXHOCTU MNepeAaBaeMOM MOA OTAEGAKY KAAAKU
(Taba. 5.1).

5.4. TunuyHble OLUMGKM NPU OTAENO04HbIX paboTax

OCHOBHblE OLLINOKHU:

- UICNOAb30BaAHME LUTYKATYPOK C HU3KOW NaponpoHULAeMo-
CTbHO MO CBEXEN KhaaKke (puc. 16A)

- HecneunduuHble OWKNBKKU (YHUBEPCAAbHbIE AASA LUTYKATY-
pPOK BHE 3aBMCMMOCTM OT BMAA OCHOBaHMA) (puc. 166, 17)
— paboTa WTYKaTypPHbIMKU CMECAMU C U3ObITOUYHbIM KOAMYE-
CTBOM BOAblI (AOAMB BOAbI CBEPX MHCTPYKUMW AASI MOBbILLE-
HWA MAACTMYHOCTU CMECH), HapyLUeHWe TeMMNepPaTypHOro 1
BA@XHOCTHOIo pexuma pabot, pabota Mo HEOAHOPOAHOMY
OCHOBaHMI0.

Puc. 16 b. TpelunHbl Ha
LUTYKaTypKe, 3aTBOPEHHOM
U36bITKOM BOAbI.

Puc. 16 A. OTpbIB LWITYKaTYpPKH
C BbICOKMM COMPOTUBAEHHEM
BAaroobnmeHy oT BAaKHOH
KAGAKMH.
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6. O0ONIMUOBKM, aAre3MOHHO CBfi3aHHbIe

C KaaKoOM

CBSA3aHHble OﬁI\VILI,OBKVI — 3T0 HaKAeuBaemMble Ha CTEeHY
Kepamuyeckune un 6ETOHHbIE MAUTKU U MAUTbI U3 KaMH4, T.e.
M3AEAUS C HU3KOM NapOonpOHULAEMOCTbIHO.

B 1960-80-x B naHEeAbHOM AOMOCTPOEHUU Bbira pacnpo-
CTpaHeHa HapyxHas OTAeAKa AYEUCTOOETOHHbIX NaHeAen Ke-
paMMUUYECKOW MAUTKOM U APOBAEHBIM KaMHeM. B coBpeMeHHOW
NpaKT1Ke BCTPeYaeTCs MECTHas OTAEAKA KAAAKM Kepamuue-
CKOW MAMTKOM, NAUTAMU HATypaAbHOTO M MCKYCCTBEHHOTO KaM-
Hs1. YacTHbIV CAydal cBsi3aHHOW 0OAULIOBKM — 0OAMLIOBOUYHAS
KAAAKa B MOAKMPRMUYa 6€3 BO3AYLIHOMO 3a30pa.

6.1. HopmaTuBHbIe TPE6OBaHUA K
CBfi3aHHbIM 06/IMLLOBKaM

K cBsgaHHbIM 0OAMLLOBKaM He MPeAbABAAETCA cneundu-
YeCKUX TDGGOBaHMVI. OTAeI\Ka, BbIlMOAHEHHAA B BUAE CBSA-
3aHHbIX 06AVILLOBOK, AONXHa YAOBAETBOPATb 06LLI.VIM Tpe6o—
BaHUAM K OTAEAKE AYEUCTOOETOHHOM KAaAKH, T.€., B NEPBYIO
oyepeAb, obecneunBaTb conpotnMBAeHUE NMNaponpoHnUaHKKo,
NCKAKOYakoLLee nepeyBAaXHEHNE KOHCprKLLMVI.

6.2. ®U3UYECKUe OCHOBbI Ha3HaAYEHUA
XapaKTepUcCTUK

Peub 3pecb MaeT 06 O0BAMLOBKE LUTYUHBIMU WU3AEAUSIMU:
KePaMMUUYECKOW AU BETOHHOM MAUTKOW, KAMEHHbIMU MAACTU-
Hamu. Takas O0BAMLIOBKA MOXET paccMaTpuBaTbCA Kak He-
OAHOPOAHbBIN CAOM M3 MaTepMUaNOB C PasHbIMU CBOMCTBAMM.

YcpeaHEHHbIe, MPUBEAEHHbIE K MAOLLAAM XapaKTEPUCTUKM
MO3an4yHOro CAOS (B OTHOLLUEHMM Kak MoToKa TenAa, Tak U no-
TOKa BOASHbIX NapoB) B MEPBOM MPUOAMKXEHNM MOXHO MOAY-
yutb apmupmetnuecku (no opmyae 10 CI 23-101 [14]: R =
A/(ZAi/Ri)). T.e. noTok napoB yepe3 CAoH 0BAULIOBKM paBeH
CYMME r10TOKOB YEPE3 MAMTKU 1 Yepe3d LLUBbI, @ YAEAbHbIN Mo-
TOK 3aBWCUT OT COOTHOLLIEHUSI NAOLLLaAEH LLBOB 1 0BAMLIOBOY-
HbIX aAeMeHToB: Q = (ZQi/Ai)/A.

CyMMapHbIi NOTOK BAAru yepes3 06AULOBKY AOAXEH 06e-
crneunBaTb BbICbixaHWe 3a AeTO obpas3oBallerocs 3umMow
KoHAeHcaTta. Ho paxe npu BbIMOAHEHWW 3TOrO YCAOBMS,
30Hbl, HAaXOASILLMXCSH HEMOCPEACTBEHHO 3@ HAKAEEHHbIMU
Ha KAAAKY aneMeHTaMu, ByAyT HamMoKkaTb B MEpPUOA BAa-
roHakonAeHus. B mectax AOKaAbHOro nepeyBAaXHeHWs (B
NSATHE 3a NAMTKOM) BA@ra MOXeT 3amMep3aTb B KanuAAapax
M nopax HapyXHblx crnoeB 6eToHa. Mo Mepe ncuepnaHus
pecypca MOPO30CTOMKOCTU BYAET MPOUCXOAWUTb MOCTEMNEH-
HOe paspylleHne aAre3MOHHOMO CAOSl, — KOHTAaKTHOMW 30HblI
MexXAy 6ETOHOM U KAeEM, YAEPXMBAIOLWLMM 0OAULOBKY Ha
NOBEPXHOCTH.

6.3. PeKomeHpauuu no yCTpomcTBy
CBA3aAHHbIX 0611MLIOBOK

06lme pekoMeHAaLUUU Mo NMPUMEHEHUIO OBAMLLOBOYHbIX
NAUTOK AASl HapPYXHOM OTAEAKWM rasobetoHa OblAM AaHbl B
1970-x ropax — AAS 3aBOACKOM OTAeAKM naHenew. Mo CH
277-80 [13], Hanpumep.

Mnowanb LWBOB MexAy MAMTKamn A0MKHA COCTaBASTb
25-34% ot 06Len nnowanmn 06uLoBKu (Taénuua 7). Mpu-
MEHUTEJTbHO K 06JIMLIOBOYHOI NIMTKE popmMaTta CTaHAapTHO-
ro KMpnn4ya 3T0 O3Ha4aeT TOJNLUMHY LUBOB MEXAY NANTKAMIA
17-20 mm.

T.e. npu 06AMLOBKE MOCTOSIHHO OTaNAMBAEMbIX 3AAHWK
M3AEAMSMU C HU3KOW NaponpOHULAEMOCTbIO (MaponpoHM-
LLaeMoCTb KAMHKepa 6A13Ka K NaponpoHULLaeMOCTH CTEKAQ,
T.€. K HYAt0) HE06XOAMMO 06€ecneyumnTb BbIXOA BAAGIU U3 TOALLLM
CTEHbI Uepesd LWBbl MeXAY dAeMeHTaMu 0BAMLOBKKU. Takan
KAaAKa 0OMeHMBaETCS BAAro ¢ OKpyXXatoLLLen CpeAor TOAb-
KO MO WBam, N03TOMY UCMOAHEHWE U NAOLLLAAD LIBOB BaXHbl
AASI AOATOBEYHOCTU OTAEAKM.

BbICbixaHWe Yepes LWBbl aKTyaAbHO He AAA BCEX 0OAMLIO-
BOUHbIX M3AEAWMI. AENCTBUTEABHO HW3Kas NMaponpoHuLIae-
MOCTb Y KAMHKEPHOM U KEPAMMUUYECKON NAUTKU, CTEKAAHHbIX
N METaAAMYECKUX MAACTUH, MeTaMopdUUECKUX U MarmMaTu-
YECKUX FOPHbIX MOPOA (Mpamopa 1 rpaHuTa), noAumepbeTo-
Ha, — UMEHHO AASl HUX BaXKHbI NMAOLLAAb U KAYeCTBO UCMOA-
HEHWA LWBOB MEXAY IAEMEHTAMU 0OAULLOBKM.

Mpn 0O6AMLOBKE KAAAKM MAMTKAMW W3 M3BECTHAKA WAU
MeAKO3epHUCTOro 6eToHa ocTpoTa NpPobAeMbl CHUXaeTcs,
NMOCKOABbKY MX NMaponpoHULAeMoCTb BAM3Ka K NaponpoHM-
uaemMocTu 06blYHOrO CTPOUTEABHOTO pacTBopa (CM 23-101-
2004 [14], MpuaoxeHue A, CTPOKU 227-229, 232-234).
Mpy ManoW TOALLMHE NAUTOK UX pacyeTHble CONPOTUBAEHUS
NaponpoOHULL@HUIO MOAYYaOTCSt CONOCTaBUMbIMU C COMPO-
TUBAEHUSIMU LITYKATYpPOK. MO3TOMy pekoMeHAauuu Te Xe,
4yTo U NpU BbIBOpPE MaTEPUANOB AAS MOKPOW OTAEAKM: 0be-
crneynTb obLiee HEBbICOKOE CONMPOTUBAEHWE NaponpoHuLa-
HUIO OTAEAKM, MPUCTYNaTb K OTAEAKE TaKUMK MaTepuanamu
TOABKO MOCAE YAGAEHUSI U3 KAAAKWM OCHOBHOIO KOAMYECTBa
HayaAbHOM BAAru (06bIYHO Yepes roa Mo OKOHYAHWK CTPO-
UTeAbCTBa), — NoAPOOHen 06 aTom B paspene HapyxHoe
yTenAeHue.

KOHTaKTHasi 30Ha MeXAY HaKAEEHOM NAUTKON U CTEHOW B
MOPO3HOM KAMMaTe NoCTeNneHHO TepsieT NPOYHOCTb, NO3TO-
My MOAE3HO apMUPOBATb KAEEBOW CAOM CETKAMW — MECTHOE
HapyleHWe CLENAEHUSI KAESI CO CTEHOM B 3TOM CAyyae He
NPWBEAET K BbINaAEHWUIO MAUTOK C €€ MOBEPXHOCTHU.

Mpn 06AULIOBKE KEPAMWUUYECKUM WMAU CUAMKATHbIM KWP-
NMUYOM 3HAYEHUS COMPOTUBAEHWS MAPOMPOHMLAHUIO 06-
AMLLOBOK MpeBbiWatoT pekomeHayemble 0,5 mM2eyella/wmr,
NMo3TOMY CAEAYET BbINMOAHATb pekoMeHpaunn K n. 4.3.3 06-
AMLIOBOYHAA KAAAKA WMAM BbIMOAHWTL MPOBEPOYUHbIA pacuyeTt
yBA@XEHEHUSI KOHAEHCATOM 30Hbl aHKEPOBKK CBSI3eM 0OAK-
LLOBOYHOIO CAOSl C OCHOBHOWM KAaakoW (cMm. MpumeuaHue K
n. 5.2).
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PekomeHpauuu. Pe3some

1. 06AMLOBKA KepaMUUeCKon, KAMHKEPHOM, FpaHUT-
HOW U MPaMOPHOW NAUTKON — HeoHX0AUMO obecneunTb
BbIXOA BAAru uepes wWebl. [Aowaab WBOB He MeHee
25% nAoLwaau CTeH.

2. 06AULIOBKA KaMEHHbIMU NAUTaMU U3 0CAAOYHbBIX
nopoa WAM MEAKO3epHUCTOro 6etoHa — HeobxoAuM
NPOBEPOYHbIA pacyeT KOHCTPYKUMU Ha nepeyBAax-
HeHue. ToALLMHA CAOSl OTAEAKM AOMKHA obecneunBaTtb
CONpPOTUBA€HWE NAapPONPOHULLAHUIO CAOA OBAULIOBKMU He
6onee 0,5 m2eyela/wmr.

3. MoHTaX cBA3aHHbIX OOAULLOBOK CAEAyeT MpoBO-
AUTb Ha CAEAYHOLLMI CE30H MOCAe NPOBEAEHUS KAAAOU-
HbIX paboT — MocAe yAaneHUS U3 KAAAKU OCHOBHOFO
KOAMYECTBA HauyaAbHOM BAAru.

4. Bo Bcex CAyyanx HakneuBaTb 0OAULLOBOUYHbIE 3ne-
MEHTbI Ha KAaAKY CAEAYET TOAbKO Yepes apMUpYHOLLYHO
CETKY.

5. Mpu 06AMLOBKE KNAAKOW M3 LUTYYHbIX MaTepUanoB
cAepoBaTb peKoMeHpauuam K n. 4.3.3.
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7. HapyxHoe yTensieHue

Krapka M3 S54enCTOBETOHHbIX GAOKOB C TOHKWMM LUBOM
13 6etoHa Mapok no nAoTHocTh D500 u Huxe, obraparoT
HU3KOM YAEAbHOW TEMAOMNPOBOAHOCTbIO. HMU3Kkas Tenao-
npoBoAHOCTb (A0 0,15 Bt/mMx°C [20]) no3BOASET MOAYUYUTb
BbICOKOE COMPOTMBAEHWE Tenaonepepaye npu pasyMHoWM
TOALWMHE KOHCTPYKUMKU. OAHOCAOWMHAA KAaAKa MO3BOASIET
YAOBAETBOPATL TpeboBaHWAM TENAOBOM 3aLUMTbl K HapyX-
HbIM OrPaXAEHUSIM XMAbIX 3AaHWMI MPaKTUYECKU BO BCEX
pernoHax Poccun.

B HEKOTOPbIX CAyyasix, OAHAKO, B CWMAY Pa3HblX MPUUMH,
B CTPOUTEABCTBE ONPaBAAHO MPUMEHEHWE KOHCTPYKLMWK, B
KOTOPbIX MO KAGAKE M3 AuencToro 6eToHa ycTaHaBAMBaeTCS
CAON AOMOAHUTEABHOW TEMAOU3OAALMMN.

MprvMepbl CUTyaLmnit, B KOTOPbIX MPUMEHEHWE HAPYXHOIO
yTenAeHus uenecoobpasHo:

- KAaAKa M3 BAOKOB BbICOKOW MAOTHOCTH;

- 3anoAHEeHWEe SAYEUCTbIM OETOHOM HeCyLMX KapkacoB
3AaHUV C BbIXOAALWMMK Ha dacap KOAOHHaMMU/CTEHAMU U
TOpLAMW MEXITaXHbIX MEPEKPBITUI;

- UcnpaBAeHKe OWKOOK, AONYLLEHHbIX NPW MPOEKTUPOBA-
HUWM U CTPOUTEABCTBE: TOACTbIE PACTBOPHbIE LUBbI, XEAE30-
6€eTOHHbIE MOSACa Ha BCHO LUMPUHY CTEHbI, BBICOKOTEMAOMNPO-
BOAHbI€ YYaCTKM B MeCTax CONPsSXeHUs KAAAKM C LLOKOAEM,
NepPeKPbITUAMU, KOHCTPYKLMAMU KPbILLK.

Ha cuctembl TENAOM30AALMKM MOXHO NMOCMOTPETb Kak Ha
Pa3HOBUAHOCTb OTAEAOUHbIX MOKPBLITUI U OLEHWUTb UX BAUS-
HWE Ha BAGXHOCTHbIM (OCHOBHOW C TOUKKU 3peHusa TpeboBa-
HWUW K OTAEAKE) PEXUM CTEH.

KI\aCCI/ICDVIKaLI,VIH CUCTeM TENAOUI3OAALUUU MPUBEAEHa Ha
puc. 18. Kaxaas U3 cuctemM MMeeT CBOU 0COBEHHOCTH, KO-
TOpble MOXHO KPaTKO OXapaKTepun3oBaTb.

7.1. HopmaTtuBHbIE TP€6OBaHUA K CUCTEMaM
HapPY»XHOro yTenJieHUs no KnapkKe us
ra3o06eToHHbIX 6JIOKOB

Cneu.ma/\belx KOHCTPYKTUBHbIX TpeﬁOBaHMVI K CUCTEMaM

TEMNAOUIOAALMN MO KAAAKE U3 rasobetoHa He npeAbABAAETCA.

KOHCprKLI.VIFl CTEeHbl NpoBepPAETCA Ha COOTBETCTBUE Tpe60|3a-

HuaMm CHuM 23-02 «TenaoBas 3aluta 3AaHUN» B 4acTu CO-

NPOTUBAEHUA TENAONEPEAAYE U 3aLLMTbI OT NepeyBAaXHEHUA.

7.2. ®u3snyecKue oCHOBbI Ha4Ya/IbHOro
nepuoja aKkcnjiyatauum CUCTEM
HapPyXHOro yTernjieHusa

CucTeMbl HAaPYXXHOM TEMNAOU3OASILMK B paccMaTpuBaeMom
acnekTe — YacTHbIN CAyYail HapyXXHOM OTAeAKkU. TpeboBaHuMA
K TAKOM OTAEAKE W OCHOBbI €€ GpYHKLMOHMPOBAHMUA Ha raso-
6eToOHHOW cTeHe pa3obpaHsbl Bbille, B paspenrax 4. 06AuL0B-
Ka u 5. MoKpas oTaenkKa.

MpU paccMOTPEHUMU CUCTEM HapPyXHOro yTeNAeHUa rasobe-
TOHHOW KAAAKW CAEAYET YUUTbiBaTh MX 0COBEHHOCTU. Tak, AAS
CUCTEM C NMAMTHBIMU MOAMMEPHBLIMU YTEMAUTEASIMU C HWU3KOM
NaponpoHNLAEMOCTbI0 HEOBXOAMMA MPOBEPKA BO3MOXHOCTU
BbICbIXaHWA KOHCTPYKLMWU AO PacUeTHOM BAAXHOCTU. B cucte-
MaXx C WCMOAb30BaHMEM MWHEPAAOBATHbIX MAWT B KauecTBe
OCHOBbI AASI LUTYKATYPKU CAEAYET YUMTbIBaTb BbICOKYH Mapo-
NPOHWULAEMOCTb NMAMT MPU OTHOCUTEABHO HU3KOW Y LUTYKaTyp-
Horo cnosi. CAeAyeT TakXke YuuTblBaTb, UTO OCHOBA AAS CAOSI
TEMAOW30ASILMMU B NEPBbIE TOAbI IBAAETCS HE CAOEM, COMPOTUB-
ASIOLLMMCA MPOHUKHOBEHWIO MAPOB M3 NOMELLEHWS B CTOPOHY
YAWLBI, @ CAMOCTOATEAbHBIM UCTOUHWKOM MOCTYNAEHWUSA BAATU.

3Aecb Mbl NoKaxeM paboTy HapyXXHOro YTEMAEHWA C TOUKK
3PEHUS BAAXHOCTHOTO PEXMMa KOHCTPYKLMU B HauyaAbHbIN

NepuoA ee akcrnayaTaumu (A0 YCTAaHOBAEHWSA PacUETHbIX 3Ha-

YEHUIM BAAXHOCTW) U MOTOM, MPU BbICbIXaHWW CTEH U YCTAHOB-

AEHUWU B KOHCTPYKLMMK PEXMMA CE30HHbIX KOAeBaHWUI BAGX-

HOCTH.

Mo noavmepHoMmy o MMHepanbHO-  3a30p 3a HaBec- 3a30p 3a 06AULO-  C NAUTHBIM yTe- C 3aAUBHbIM C tennoun3ons-
yTENAUTEAR My YTEMAUTEAID HOV 0OAMLLOBKOM  BOYHOMN KAQAKOM nAnTeEAEM yTenAuTenem LUMOHHbIMK 3a-
CbiNnkamMu
1 2 3 5 6 7
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Puc. 18. Cuctembl TENNOU3OAALIMH.
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B cBexell knaake, noctosiBluei 6e3 otaenkn 1-2 mecsiua, PacnpeaeneHve BAarn No TOALLMHE CTEHbl M3MEHAETCS,
BAAXHOCTb pacnpeaensieTcsi, yobiBas OT MakCUMaAbHOW B KOTA@ KA@AKa C BbICOKOWM BAAXHOCTbKO HauyMHaeT 3KCNAyaTH-
LEHTPE A0 HE3HAUUTEABHOM B HapyXHbIX cAOAX (puc. 19 a). poBaTbCH B KaUeCTBE OrpaXAeHUs OTanAMBaemMoro nomele-
OwrTyKaTypuBaHWe NPUMBOAUT CHaYaAa K HAMOKaHWUIO BHELL- Hus (puc. 21).

Hero cnof (puc. 19 6), a NoToM OTpaXaeTcs Ha CKOPOCTU ABWXeHWe BAGru B TOALLLE CTEHbI MPOUCXOAUT MOA AEHCTBU-
BbICbIXaHWSA. B KAnaAKe, OLITYKaTypeHHOM C OAHOW CTOPOHbI, eM rpaAMeHTOB HECKOAbKMX ¢akTopoB. OCHOBHbIE OMMCaH-
BA@XHOCTb pacrnpepensieTca € HEKOTOPOW acCUmMmeTpuen, Hble MexaHU3Mbl nepeHoca BAaru:
BbI3BAHHOW TOPMO3SALLUMM AEUCTBMEM LUTYKATYPKW Ha Bbl- - A dy3us n TepMmoanddy3nsa BOASHOro napa;
XOA BAAru 13 cTeHbl (puc. 19 B). YcTaHOBKa Ha NOBEPXHOCTb - TeYEeHNE CMaynBaroLLUMX MAEHOK;
KNAAKW TEMAOU3OAALLMOHHOIO MaTepuana TakXe OKa3biBaeT - TEeYEHME XMAKOCTH B r10pax;
BAUSIHWE Ha CKOPOCTb YAAAEHUS U3 KAAAKW HauyaAbHOM BAATU. - QUABTPALNSA XMAKOM BAGTH;
[padukun pacnpepereHns BAAr No TOALLMHE YTENAEHHON CTe- - NPAMOK 1 06PAaTHbIN KanUAAAPHbINA NEPEHOC;
Hbl HEOTAaNAMBaAEMOro AOMa XOPOLLO MOKa3blBatOT 3TO BAWSA- - KanuAASpHbIFA TEPMOOCMOC;
Hue (puc. 20). - TEPMOKAMUAAAPHOE TeYEHME.
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Puc. 20. PacnpeseneHmne BAaru rno TOALMHE YTENAEHHOM CTEHbI.
Puc. 19. PacnpeaeneHue BAaru o ToALMHe CTeHbl. CTeHa 3AaHus CTeHa 3paHMsi C HE3aKPbITbIM KOHTYPOM Yepes3 yeTbipe MecsLa
C HE3aKPbITbIM KOHTYPOM Yepe3 MEeCSL, MOCAE KAAAOYHbIX paborT. nocAe KAaaoYHbIX pabor.
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2 TemnepatypHbiit nepenaa, BO3HWKAIOLWIMIA N0 06e CTOPOHbI CTeHbI, Orpaxaa-
lOLei oTanArBaemoe noMelleHne, 3anyckaeT MexaHU3Mbl, OCHOBaHHbIE Ha
rpapueHTe Temneparyp U CBA3aHHOM C HUM rPaAMEeHTe NapUManbHbIX AABAEHWH
BOASIHOIO napa. Bblcokoe mapuuanbHOe AaBAEHWE Mapa B TEMAOM BO3AYXE OT-
anA1Baemoro NoMmeLLeHUa 3anyckaeT CKBO3HYH AUbOY3UI0 napa yepes CTeHy
13 NMOMELLEHMWA Ha yAuLly. B pesyabTrate pacnpeaeneHre BAaru no TOALLE CTEeHbI
75 ST CTAHOBUTCA elle MeHee CUMMETPUUHBIM: HE MEHAS CPEAHEN BAAXHOCTU CTEHbI,
e BOA@ U3 BHYTPEHHMX TEMAbIX CAOEB MEePEeMELLAETCAa B CTOPOHY XOAOAHOW YAULLbI.
B HapyXHbIX CAOSIX ra306eToHa U TENAOWU3OAALIMKM BAAGra KOHAEHCUPYeTCs, Bbl-
3bIBasA UX NEPEyBAAXHEHME.

0 Xapakrep yBAAXHEHWSA CTEeHbl 3aBMCWUT OT €€ KOHCTPYKTMBHOMO PeLLeHUs.
HapyxHoe yTenAeHne TOHKUMKU CAOSIMU NMEHOMOAUCTUPOAA NPUBOANT K Nepeys-
A@XHEHWIO NOBEPXHOCTHbIX CAOEB ra3obeToHa, KOTOPble 0Ka3biBaTCA B 30HE
& cTabUAbHO OTPULATEAbHbBIX TemMrepaTyp. MUHBaTa Co CAOEM HapyXHOM LUTyKa-
0 TYPKM Cama CTaHOBMTCA YBAGXHAEMbIM CAOEM C BAGrOEMKOCTbIO MPaKTUUYECKH
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Puc. 21. PacnpesereHue BAaru, TeMmnepatypbl M AaBAEHWUS BOAAHOIO Napa o TOALUMHE CTEHbI B OTOMUTEALHbIN Nepuoa. HauaabHas BA@XHOCTb
razobetoHa — 100 kr/m® (25% ars D400, 20% ars D500, 15% ars D600). 3awTpuxoBaHas 06AacTb - 30Ha, B KOTOPOM BAGXHOCTb ra3o06eToHa
BbILIE COPOLUUOHHOM, 30Ha BO3MOXHOM KOHAEHCALMM.
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paBHOI ee 06beMy — CAOW TOALLMHOM 50 MM cnocobeH CKOHAEHCUPOBaTh B cebe 3a 3umMy
A0 50 A BoAbl Ha 1 M2, T.e. oCyLUUTb ra306eTOHHbIM CAOM LEeHOW COBCTBEHHOrO nepeys-
AaXHeHus. OBAULIOBKa Ha OTHOCE 3HAUYUTEABHO CHWXAET KOAMYECTBO BOABI, OCTatoLLENCA
B CAO€ MUHBATbl, HO HE CBOAMT €50 K HYAI.

Yepes 1-3 ropa, Koraa BA@XHOCTb ra3006€TOHHOIO CAOSi KOHCTPYKLMIA CHUXaEeTca AO
6AM3KUX K PaBHOBECHbIM 3HAUYEHWM, pacnpeAeneHne BAAru no TOALLMHE CTeHbl CTaHo-
BUTCSt 6OAEE PaBHOMEPHbBIM, @ 30Hbl BO3MOXHOWM KOHAEHCAaLMK YMeHbLUatoTCA (puc. 22).

dusunvyeckKkue ocHoBbl. Pestome

1. XapaKTepuUCTUKU HapY>XHOTO YTeNAeHUs (TOALLMHA, NaponpoOHULAEMOCTb) BAU-
AT Ha BA@XXHOCTb ra3o0b6eToHHOM KAAAKU U BCEW CTEeHbI B LUeAnoM. HauanbHas BAara,
coAepXalanca B ra306eTOHe, ABAAETCA UCTOYHUKOM YBAAXXHEHUA yTeI'II\VITeI\eﬁ B
nepBblie OTONMUTEAbHbIE CE€30HbI.

2. ToHKHWe cnouU nommepHoﬁ TENAOU3ONALUU NPUBOAAT KO BTOPUYHOMY YBA@XKHE-
HUIKO CTEH KOHAeHCMp)'IOLI.I.eﬁCﬂ BAAQrov — 3a TOHKUM CAOEM TENAOU3ONALIUU NPOUC-
XOAUT KOHAEHCAUUA B 30HE cTabunbHO oTpUuaTeAbHbIX TEMMNEpaTyp.

3. MuHBaTa €O LWITYKATypKOW MoBepX MOKPOM KAAAKWM NPU 3anycke OTONAEHUSA
CTaHOBUTCA KOHAEHCAaTOPOM BOAAHbIX NAapoB U NepeyBAaXHAETCA.

4. MuHBaTta c 3KpaHHOﬁ OTAEAKOﬁ He noapBep>XeHa 3HaYUTeAbHOMY YBA@XXHEHUIO.

5. BhnaxkHOCTHOE COCTOSIHUE CpeAHUX ChoeB TpeXCI\OﬁHbIX KOHCprKLIMﬁ OCHOBa-

HO Ha TeX )X& 3aKOHOMEPHOCTAX.
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Puc. 22. PacnpeaeneHune Baaru, Temneparypbl U AaBAEHUSI BOASIHOO fapa Mo TOALUMHE CTEHbI B OTONMUTEAbHbIN NepruoA. BraxkHocTb razobe-
TOHa paBHOBECHas. 3alUTPUXoBaHHbIE 06AACTH — 30Ha BO3MOXHOMN KOHAEHCaLUMM (MPU pacyeTe 1Mo CPEAHEH TeMnepaType OTONMUTEALHOTO

nepuoaa B CaHkr-lletepbypre).



7.3. PekomeHpaLuu N0 HA3HAYEHUIO U
MOHTaXy CUCTEM HApPYXKHOro yrenjeHua
BblbOp 1 Ha3HauyeHWe CUCTEM HapyXHOro YTEMNAEHUA AB-
ASIETCA UCTOYHMKOM OOABLLOrO KOAMYECTBa OLIMOOK, NPUBO-
ASILLMX K HEOMTUMaAbHOMY MCMOAB30BaHUIO MPUMEHSAEMbIX
MaTtepranoB. YacTb oIMBOK BEAET K CHUXEHUIO AOATOBEYHO-
CTU KOHCTPYKLMI, YacTb yBEAUUMBAET TEMAOMNOTEPH.
Bo3HUKatoT OWKNOKK, Kak NpaBuAO, U3-3a TOTO, UTO HE BCE
XapaKTEPUCTUKKU BXOASILLIMX B COCTAB KOHCTPYKLMK MaTepua-
AOB NMPaBUABHO YUMTbIBAIOTCA MPU BbIOOPE KOHCTPYKTUBHbIX
pelweHnin. HeT yeTkoro o6LENPUHSTOrO MOHMMaHUsA npa-
BUAbHOWM TEXHOAOTMUECKOW MOCAEAOBATEABHOCTH OnepaLmi.

7.3.1. Cucrtembl CKpenJeHHOW Ten/I0OU30J5L UM Co
WTYKATYPHbIM c/l0oeM

7.3.1.1. CucteMbl CKpENAEHHOMN TEMNOM3O0AALMUU CO LUTY-
KaTypHbIM CAOEM MO MOAUMEPHOMY YTENAUTEAID

MaponpoHULAEMOCTb MAWTHBIX BCMEHEHHbIX NMOAMMEPOB,
KaK MNpaBMAO CPaBHUTEABHO HeBbICOKa. [MaponpoHuuae-
MOCTb 6ecnpeccoBoro ¢acapHoro NEHONOAMCTUPOAA COCTaB-
AsieT okono 0,02 mr/(mxuxlla), 3KCTPyAMPOBaAHHOIO elle
MeHbLle — 0kono 0,005 mr/(mxuxlla). CxopHble MOKa3aTeAU
y neHonoauypetaHa [14].

3T NoAMMepPbl GOPMUPYOT Ha HaPYyXHON MOBEPXHOCTU
CTeHbl CAOM C NaponpoHMuaemMocTbto B 5-40 pa3 MeHbLUeN,
yeMm y ra306eTOHHOM KAaAKU. B pe3yabTate NAOTHOCTb NOTOKa
BOASIHbIX MAPOB Ha rpaHuue ra3obeToH/neHonAacT pesko na-
AaeT. [1pU NOHUXEHUU TeMNepaTypbl 3a YTENAUTEAEM AO 3Ha-
YEHUI HUXE TeMnepaTypbl TOUKM POCHI, B TOALLE ra3obeToHa
HaYMHaEeTCs KOHAEHCaLUMS BOAAHbBIX NApoB. Mpu NOHMXEHUK
TemnepaTypbl HUXE TOUKU 3amMep3aHUst KanuAASPHON BAAru
(-1...-2,5 °C B 3aBMCMMOCTU OT paanyca Nop U MOHHOTO CO-
CTaBa XMAKOCTU) B KAQAKE 33 OTAEAKOW HauuMHaeTtcsi 06paso-
BaHWE AbAQ.

TOHKME CAOW MOAUMEPHBIX YTENAUTEAEH CAADO BAMSAIOT Ha
TemnepaTrypy B HapyXHOM CAOe ra3obeToHa, HO 3aMeTHO
CHMXatOT BbIXOA BAArM U CnocobCTBYHOT MHTEHCUBHOMY YB-
AAXHEHWIO KNAAKM 33 YTEMAUTEAEM.

Mo cyTw, TOHKME CAOM MOAMMEPOB PaboTaloT He KaKk yTe-
NAUTEAU, @ KaK YBAAXHSAOLLIME KAAAKY Komnpecchl. B utore
MOXET CO3AaTbCH CUTYaLMA, MPU KOTOPOM YBAGXKHEHWE KAAA-
KU NPUBEAET K POCTY ee TeNAONPOBOAHOCTU, @ TOHKWUI CAOK
NnoAMMeEpa He CHW3WUT YBEAWUYMBLLMICSH TEMAOBON MOTOK AO
HavyaAbHbIX (6e3 yTenAuTeAst) 3HaYEHUN.

TOALMHA YTENAUTEAS, NPU KOTOPOM YBAAXKHEHHAs KAAAKa
He ByAeT 3aMOpaxmuBaTbCs, U TOALLMHA, NMPU KOTOPOW BAAro-
HaKOMAEHUE B KhNaAKE He BYAET MPOUCXOAWTb, ABASIOTCS pac-
YETHbIMM.

OTCYyTCTBME YCTOMUMBOM KOHAEHCALMK B KhAaake ByaeT obe-
CMeYeHo Npu YCAOBHM, UTO 3@ CAOEM TEMAOM3OAATOPA CPEA-
HAS 3a MepuoA BAAroHaKOMAEHWs TemnepaTtypa Bbille, YeM
Temneparypa TOUYKM PoChbl B 3TON 30He.

lpumep.

PerunoH ctpoutenbctBa: CaHkT-leTepbypr. CoeaHss Teme-
patypa neproaa BraroHakonaeHus: -4,96 °C.

OcHoBa: knaaka m3 D500, 300 mm, Aknaakm = 0,15 Bt/
(Mx°C), u = 0,20 mr/(mxux[la).

I AEROIC

Yrenauntennb: [NC6-C-25®, X mm, Aytena = 0,04 B1/(mx* °C),
u = 0,02 mr/(mx4yx[la). BAusHueM TernAonpoOBOAHbLIX 3Ae-
MEHTOB (TapeAbyaTble AtobeAn) npeHebperaem.

MapameTpbl BHyTpeHHero mmukpokanmara: Tint = 20 °C, @
= 55% (Bo3bMEM AASI HAMASAHOCTM MaKCUMMaAbHOE 3Haye-
HUe, NPUHATOE AAS pacyeTa BO3MOXHOCTA KOHAEHCaUMKM Ha
BHYTpPEHHEH MOBEPXHOCTH CTEH, Kak Boaee HarmsAHoe, YeM
peanbHbie 25-40%).

ConpoTtuBAeHME NaponpoOHMLAHUIO CAOS TEMAOU3O0ASITOPA
BO3bMeEM U3 pacyeTta ToAwmHbl 100 mm. Qyt = 0,1/0,02 =
5,0 m2xyx[la/mr. ConpoTUBAEHUE NapOMpPOHULAHUIO CAOS
razobetoHa Qré = 0,3/0,2 = 1,5 m2xyx[la/mr.

AaBAeHMe BOASIHbIX MapoB Ha rpaHule ra3obetoH/yTe-
nAnTeAb eHnr = eint - (eint - eext)x[Qr6/(Qr6 + Qyr)] =
1286 - (1286 - 293)x1,5/(1,5 + 5,0) = 1057 Ia

CoorBeTcTBYIOLLAsA eMy TeMnepaTtypa HacbILLEHUS U KOH-
AeHcaumm Tecond = 7,7 °C.

Takasi TeMnepatypa Ha HapyXHOHU NMOBEPXHOCTU razobe-
TOHa OyA€eT Mpu yCAOBUM, UTO TEPMUYECKOE COMPOTUBAEHUE
CAOS1 yTENAUTEAS] COCTaBMUT HE MeHee 1 - (tint - tHnr)/(tint
- text) =1 - (20-7,7)/(20-(-4,96)) ~ 0,5 ot obLuero Tep-
MMWUYECKOro COMPOTUBAEHMS KOHCTPYyKumn. RyT > 0,5xR0. B
HalleM CAyyae 3T0 cocTaBAsieT okoro 2,0 M?/(BTx°C), T.e.
He meHee 80 Mm.

lMoAHOE OTCYTCTBME KOHAEHCAUMK He ABAAETCA 06a3aTenb-
HbIM ycAOBMEM. [103TOMYy MOAyYaeMoe TakMM OLEHOUYHbIM
pacyeToM 3HaueHWe MOXHO MPUHMMAaTb 3a OCHOBY MPU Ha-
3HaYeHUU MUHUMAAbHOM TOALLMHbI CAOS MOAMMEPHOWM TEMAO-
N30AALLMN.

MoAyYeHHOe B PacCMOTPEHHOM MpUMepe 3HaueHwe (Ha
AOAKD YTEMAUTEAR AOAKHO NMPUXOAUTHCSH HE MEHEE MOAOBUHbI
06LLErO TEPMUYECKOTO CONPOTUBAEHUSI KOHCTPYKLIMKM) AOCTa-
TOYHO YHWMBEPCaAbHO. Ero MOXHO MPUMEHATb NMPaKTUYEeCKH
Ha Bcel eBponenckon Tepputopun Poccun aAna npaktnyecku
BCEX TUMOB NMOAMMEPHBIX yTenAuTeAel. Npu BO3HUKHOBEHWM
noTpebHOCTU MPUMEHUTb CAOM MOAMMEPHOTO YTEMAUTEAS C
MEHbLLEN AOAEV TEPMUYECKOTO CONPOTUBAEHUS, HEOOXOAUM
NPOBEPOYHbIN PACUET TAKON KOHCTPYKLMW Ha 3aLLMLLEHHOCTD
OT nepeyBAaxHeHUs no metoamke CHull 23-02.

HapyHoe yTenneHne matepvanamu ¢ HU3KOW napo-
NPOHULLAEMOCTbIO B 00OLLEM cllyyae AOMKHO obecneyu-
BaTb He MeHee [0,5XR ] NONOBMHBLI TEPMUYECKOrO CO-
NPOTUBJIEHUSA KOHCTPYKLIUMN.

7.3.1.2. CucteMbl CKpenAeHHOM TeNAOU30AAILIMU CO LUTY-
KaTypHbIM CAOEM 110 MUHEPAAOBaTHOMY YTENAUTEAID

Mpu BbIBOPE TaKMX LUTYKATYPHbIX CUCTEM HEOOXOAMMO 06-
palatb BHUMaHWE Ha UX BA@XHOCTHbIM pexuMm (Ha conpo-
TUBAEHWE NapONPOHULAHUIO BCEX CAOEB MHOFOCAOMHOM CU-
CTEMbI, Ha pacyeTHOEe BAAroOHaKoMAEHWe B CAOE HapyXHOWM
TeNnAOM30ALMK). B HekoTopbix CAyyasax, 0COBEHHO Koraa
OCHOBaHWEM AAA MWHBATbl CAYXaT CPaBHWTEAbHO TOHKWE
(150-250 MM) cAOM HU3KOMAOTHOrO 6eToHa, pacuer noka-
3blBaeT HeO0BXOAMMOCTb OTAEAbHOTO NapOMU30AALUOHHOIO
CAOSl — MEXAY MUHBATOM U KAGAKON MAM Ha BHYTPEHHEW no-
BEPXHOCTU KAAAKW. MOCKOAbKY MWHBaTa C TOHKUM LUTyKa-
TYPHbIM CAOEM Kak MPaBUAO HE MPENATCTBYET BbICbIXaHUIO
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KAAAKM HapyXy, obrapas HEBbICOKMM (B npeaenax 0,3-0,5
M2xyx[la/Mr) COnpPOTUBAEHMEM MNapPOMNPOHULAHUIO, Napou-
30ASILUMOHHbBIE CAOM UMEET CMbICA HAHOCUTb Ha BHYTPEHHIOH
NMOBEPXHOCTb KAAAKM — B BMAE LUTYKATYPOK, MOAMMEPHbIX
LUNAKAEBOK, HAaKAEUBAEMbIX AUCTOBbIX W PYAOHHbLIX MaTepw-
anoB.

ToAWMHA CAOS MMHBATbl HE OKa3blBaeT CYLUECTBEHHOIO
BAMAHWS HA BAAXHOCTHbIA PEXWM ra30b6ETOHHOM OCHOBbI
CTEHbl, NMOCKOAbKY HE 3aAepXMBAET BbIXOA MapoOB M3 KOH-
CTPYKUMK. MMO3TOMY MMHUMaAbHbIX TPeBOBaHWI K TOALLMHE
CAOSi MUHBATbI HE NMPEABbABAAETCS.

AAA TEMAOU3OAALMK CO LUTYKATyPHbIM CAOEM MO MWHeE-
paAbHOW BaTe CyLLEeCcTByeT APyroe orpaHuuyeHue. MOoCKOAbKY
BbIXOASILLAA M3 KAAAKM B MepBble OAMH-ABA ropa Havab-
Hasi BAara BCTpPeyaeT Ha HapyXHON MOBEPXHOCTU MUHBATbI
CAOI C OTHOCWUTEABHO HWU3KOWM NMaponpOHMLAEMOCTLIO, BbICO-
Ka BEPOATHOCTb MepeyBAaXHEHUA yTenAnTens. Takas BO3-
MOXHOCTb TPeByeT BbIMOAHEHWA OAHOrO M3 ABYX YCAOBWMA:
AMBO cam yTEenAMTEAb HE AOAXEH TepsiTb CBOMX CBOWMCTB
npv HaMOKaHWW/BbICyLUMBAHWUK, AMGO CAOM NMapOU3OASLMK
Ha Hapy>XHOW CTOPOHE KAAAKWM AOAXKEH MPensTcTBOBaTb YB-
AAXHEHUIO yTenauTeas. Toraa, Npu HaAMYMKU NapOU30AALMK
MEXAY KAAAKOW M MUHBATOM, CTAHOBMUTCSA ONpPaBA@HHbIM Bbl-
NMOAHEHWE YCAOBUS, AENCTBYIOLLETO B OTHOLLIEHUU NMOAUMEP-
HbIX MAAOMPOHULAEMbIX AASl TAPOB YTEMAUTEAEN, — HA AOAID
TEPMUYECKOTO COMPOTUBAEHUA YTEMAUTEAR AOAXKHO MPUXO-
AMTbCA He MeHee 50% CyMMapHOro TEPMUYECKOro COMpo-
TUBAEHWUS KOHCTPYKLIMMU.

WUtak, [Npy 3anycke cCUCTEMbl OTOMAEHWA paHee, Yem
yepes rop No OKOHYAHUKM KAAAOYHbIX paboT, HEOO6XOAMMO
BbINOAHEHWE OAHOrO U3 ABYX YCAOBWIA:] AMOO He paspylla-
IOLMIACA NPU HAMOKaHUKU yTENAUTEAb, AMOO MAPOU30AALUSA
MEXAY KAaAKOW U HapyXHbIM yTENAUTEAEM NMPU YCAOBUU, UTO
Ha AOAKD YTEMAUTEAR MPUXOAWUTCS HE MEHEe MOAOBUHbI TEp-
MWYECKOTO COMPOTUBAEHUSA KOHCTPYKLMMK.

7.3.2. CUcTEMbI C BEHTUIUPYEMbIM BO3AYLWHbIM

3a3opom

HaAnune BEHTMAMPYEMOrO BO3AYLLIHOMO 3a30pa MCKAKYA-
€T MPUMEHEHWE TopYMX yTenAuTenen. 3a BO3AYLIHbIM 3a-
30POM MOTYT HAXOAUTBCS TOABKO MUHEPAAbHbIE YTEMAUTEAU,
MOBEPX HEKOTOPbIX M3 HUX HeobXoAMMa BeTpo3aluMTHas
NAEHKa.

Hukaknux AOMOAHUTEABHBIX OFPAaHUUYEHUI HA NPUMEHEHNE
CUCTEM C BO3AYLLHbIM 3a30POM HeT. Cuctema YHMBEPCAAbHO
npUMEHUMa Npu AHOOOM TOALLMHE TENAOUIOASLMK (MPU YCAO-
BWW €€ NaponpoOHMLAEMOCTU HE MEHbLLEN, YeM Yy MaTepua-
A@ OCHOBHOM KAQAKM).

7.3.3. TpexcnoiHblie CUCTEMbI «<Hecylasa cTeHa —

TEenJou3onaTop — 06/IMLLOBOYHANA KhaaKa»

TpeXxCAONHbIE KOHCTPYKLMK MOTYT 6bITb KAaCCUdULIMPOBa-
Hbl NO BUAY YTENAUTEAA:

- C MAUTHbIM YTENAUTENEM;

- C 3aAUBHbIM yTENAUTEAEM;

- C TeNAOU3OANAUUOHHBIMW 3aCblNKaMW.

Kaxpas M3 KOHCTPYKLMIA 3aCAYXWBAET KPATKOW Xxapakre-
PUCTUKK ¢ 0BpaLLleHMEeM BHUMaHWUA Ha BO3MOXHbIE OLLIMOKM.

7.3.3.1. TpexcaoiHas cTeHa ¢ NAMTHbIM YTENAUTEAEM

TaknMe KOHCTPYKLMMW 3anpelleHbl K NPUMEHEHUIO B psae
permoHoB [22] (PacnopsixeHne MUHMOCOOACTPOA OT
23.05.2008 Nel18 «O npMMEHEHWUN TPEXCAOMHbIX CTEHOBbIX
orpaxaAatoLmMx KOHCTPYKUMI C BHYTPEHHUM CAOEM U3 MAMUT-
HOro 3GPEKTUBHOIO YTEMAUTEAS U AULEBBIM CAOEM U3 KUP-
NMUYHOM KAAAKM NPW CTPOUTEABCTBE MPaXAaHCKUX 3AaHUI Ha
TeppuToprunM MOoCKOBCKOIM 06AacTW»). 3anpeT KacaeTcs CTpo-
UTEAbCTBA Ha BLOAXETHble CpPeACcTBa M Npvema Ha banaHc
CTPYKTYP, UMetoLLMX B1opAKeTHOE dUHAHCUPOBAHME.

MpWuKnHbI 3anpeTta: HU3Kasi PEMOHTONPUIOAHOCTb (Ae-
MOHTaX OOAMUOBKWM W MOBTOPHbLIA MOHTaX CHUCTEMbI yTe-
NAEHUS — AOPOrOCTOSILLME MEPOMNPUATUS), CTAaTUCTUUECKHU
HU3KOE KauyecTBO WMCMOAHEHMWA, HEBO3MOXHOCTb KOHTPOAS
KayecTBa 3aKOHUYEHHOM KOHCTPYKLUMK 6e3 MPOMEXYTOUHOro
OCBMAETEALCTBOBAHMWSA CKPbITbIX paboT, MaccoBble paspyLue-
HUSE 06AMLLOBOYHOIO CAOS.

MpYMeHeHWe NEHOMOAUCTUPOABHBIX MAUT 3a KMPMUYHON
0OAMLLOBKOW COMPOBOXAAETCA, KaK NpaBWAO, NMAOXOM Mpu-
FOHKOM UX APYT K APYTY (CTbIK MAMT — CMAOLUHOW BO3AYLLUHbIV
KaHaA C UHTEHCUBHbLIMW KOHBEKTUBHbBIMW NOTOKAMM), MAUTbI
NMAOXO NPUMbIKAIOT K OCHOBHOMW CTEHE (13-3a OTCYTCTBMSA NpU-
KAEMBaHUSA), 4To GOPMUPYET KOHBEKTUBHbIE NMOTOKM B 3a30-
pax MexAy HecyLllel CTeHow 1 ytenantenem. CaepyeT Takxke
yunTblBaTb TpeboBaHWA, KacatlolMecs CUCTEM HapyXHOro
YTENAEHUSA CO LUTYKaTypPHbIM CAOEM.

MpvMeHeHMe MUHBaTbl yMeHbLUAeT pasmMep npobrem,
BbI3BaHHbIX HEMAOTHbIM MPUAETaHWEM AWCTOB YTEMAUTEAS,
6Aaropapa ManoM XECTKOCTU MAWT, MPUMEHSAEMbIX AAA 3a-
noAHeHwust nonocten. OpHako Hanboaee pacnpocTPaHeHHbIN
cnocob yCcTpoMCTBa TakUX KOHCTPYKUMI — KPEenAeHUe MWH-
NAWUTBI MPUXUMOM OOAMLIOBKM, MPUBOAWT K BOAbLIOMY MpPo-
LeHTy 6paka (ocepaHue YTENAUTEAS, €70 yBAAXKHEHWE B 30HE
KOHTaKTa ¢ 0OAULLOBKOW, HEMAOTHOE MPUAETaHue).

PeKkomeHaauum

1. WsberaTb yCTpOMCTBA TPEXCAOMHbIX CTEH C MAMTbIM
yTeNnAUTEAEM B KAueCTBE CPEAHEr0 CAOS U KAMEHHOW KAaA-
KOW B KauecTBe 06AMLLOBOYHOIO HAPYXXHOMO CAOS.

2. TMpu HeOBXOAMMOCTU YCTPOICTBA TaKWX CTEH BO3Be-
A€HWE KX MPOBOAUTbL B TOM Xe MOCAEAOBATEAbHOCTH, UTO U
MOHTaX CUCTEM HapyXHOro yTENAEHUsi: KAaAKa OCHOBHOM
CTEHbl, MOHTaX YTEMAUTEAS Ha CAOM KAesl U 3aKpenAeHue
ero TapeAbyaTbiMU AOOEAIMM, YCTPOMCTBO OOAULOBKMU.
ToAbKO MOCAEAOBATEAbHOE BbINMOAHEHWE MOHTaXHbIX Ore-
pauuin MoxeT obecrneuntb NPUEMAEMOE KauecTBO Tpex-
CAOMHOMW CTEHbI.

7.3.3.2. TpexcAoMHas CTeHa C 3aAMBHbIM YTENAUTEAEM

B kauecTBe 3aAMBHOrO yTENAUTEASI MOFYT BbICTynaTb siue-
UCTble U NAerkue BETOHbl eCTECTBEHHOIO TBEPAEHWS, Pa3AnY-
Hble MeHOW30Abl (BCMEHEHHblE BO3AYXOTBEPXAAEMbIE WMAM
ABYXKOMMOHEHTHbIE CMOAbI).



OCHOBHOWM $aKTop, KOTOPbIA CAEAYET yYUTbIBaTb, NPUME-
HSIA 3aAMBHbIE YTEMAUTEAM — WX BbICOKAsi HAYaAbHasA BAAX-
HoCTb. HekoTopble TUMbl HECbeMHOM onanybku He obecne-
yaT CTabUAbHOrO YAAAEHWSI HauyaAbHOM BAArv M3 3aAUMBKM.
Hanpvmep, MaroBeposiTHO 6bICTpOe BbiChbiXaHWe 3aAMBOK
yepes KAAAKY M3 KAMHKEPHOrO KMprnuya Ha pactBope ¢ no-
AMMEPHBIMWU aAre3nOHHbIMU A0BaBKaMM, yepes AUCTOBble
06wnBkM M3 CMA nan OCIl. FfapaHTUPOBAHHO HE NMPOU30M-
AET BbICbIXaHWE 3@ CMOHTUPOBAHHbLIMW Ha OTHOCE METAAAU-
YECKMMU U MAACTUKOBLIMW 0OLLIMBKaAMMU.

PekomeHaauma HapyxHas 06AMLOBKA TPEXCAOMHbIX CTEH
C 3aAMBHbIM YTEMAUTEAEM AOAXHA 06AaAaTb HEBLICOKMM CO-
NPOTMBAEHUEM NaponpoHULaHKIO. MpUMeEpPbI: KAaaKka 13 ny-
CTOTEAOTO KWMpMUuYa Ha NopM3oBaHHOM pPacTBoOpe, AoliaTtas
o6LlwKMBKa, CbeMHas onanybka.

SENAEROIC

7.3.3.3. TpexcaokiHas cTeHa C TENAOU3O0ASILMOHHOM 3a-
CbINKOH

BapuaHTbl 3acbiNok: BCMyYeHHble MUHEPAAbI (KepamM3uT,
NepAuT, BEPMUKYAWT), MEHOCTEKAAHHAst M ra3obeToHHas
KpOLLIKa, KOTEAbHbIN LWAAK, OpraHMYeckue 3acbinku (pacrny-
LIEeHHas LEAoA03a — 3KOBaTa, MUHepaAM30BaHHble Ape-
BECHbI€ OMWAKM, OTXOAbI NepepaboTKu AbHa U KOHOMAMK).

06wue coobpaxeHUss Mo NPUMEHEHMIO 3aCbIMOK Te Xe,
UTO U MO 3aAMBHbBIM YTEMAUTEASIM U, PpaHee, Mo cUcTeMaM Ha-
PYXXHOT0 yTenAeHus Boobule. M3HauaAbHO BAGXHbIE YTEMNAMW-
TeAW AOAXHbI MMETb BO3MOXHOCTb BbICOXHYTb. Cyxre — BbITb
CTOMKUMU K YBAQXHEHUWIO HaYaAbHOM BAGrom, BbIXOASLLEN U3
KAGAKM.




AERIOIC I

8. BHYyTpeHHAA oTAeNKa

B HEKOTOpPbIX CAyYanx BHYTPEHHAS OTA€AKa ra3obeToHHOM
KAAAKM HeobxoauMa, 1 TpeboBaHUSA K HEM MOXHO dopManu-
30BaTb U3MeEPSAEMbIMU BEAMUMHAMMU. TTPU APYTUX KOHCTPYK-
TUBHbIX PELLUEHWUAX UAW PEXUMaX SKCMAyaTaLmMK BHYTPEHHSAS
OTAEAKA C OMPEAEAEHHbIMU XapaKTePUCTUKAMU XeAaTeAbHA.
MHoraa oHa He HyxHa W BblbrpaeTcs No CyObeKTUBHbLIM CO-
06paxeHUsIM BHELLHETO BUAQ.

Otaenka, obecneuumBatollas HWU3KYHO BO3AYXOMPOHULAE-
MOCTb, HY>XHa NMPY KAQAKE TOALLIMHOM B OAMH BAOK 6€3 Hapyx-
HOW LUTYKATYPKK AASI CTEH OTaNAMBAEMbIX MOMeLLEHWIH. Boao-
N30AALLMOHHbIE MOKPbLITUS HY)XXHbI B MOMELLEHUSX AYLLEBbIX U
MOEUHbIX. BHYTPEHHSIA OTAEAKa MOMELLEHUI NapHbIX U 6ac-
CENHOB AOAXHa 06ecneunBaTh HAAEXHYIO MAPOU30AALMIO.

8.1. HopmaTuBHbIe TPe60BaHUSA K
BHYTPEHHEW oTAeNKe

M3 Bcero maccuMBa HOPMATUBHBIX AOKYMEHTOB MOXHO
BbIYAEHWUTb ABa TpeboBaHWA K BHYTPEHHEWH OTAEAKE Hapyx-
HbIX CTEH U3 ra3obeToHa:

1. O6ulee TpeboBaHME K HAPYXHbIM CTEHAM 3AaHWI C
BA@XHbIM M MOKPbIM peXnmMaMu aKCrnayatTaunm

FOCT 31360-2007 «M3peAnst CTEHOBbIE HEapPMUPBaHHbIE
13 AYyencToro 6eToHa aBTOKAGBHOIO TBEPAEHMSA» [21]

1 0651acTb NPUMEHEHNS

/.../ Tlpn OTHOCUTENbHOM BNAXHOCTKW BO3ayxa 60ee
75% BHYTPEHHUE MOBEPXHOCTU HAPYXHbIX CTEH U3 U3LeNuii
[OJDKHBI UMETb Mapon30JIALNOHHOE MOKPbLITUE.

2. TpeboBaHWe K OrpaHWUYEHUIO BO3AYXOMPOHWULAEMO-
CTW CTEH U3 KAMEHHOWN KAAAKHM

CHuI 23-02-2003 «TennoBas 3alwwuTa 3paHuii» [17]

Paspen 8 «Bo3pyXOmpOHMUAEMOCTb OrpaxAatoLMX KOH-
CTPYKLMI U NOMELLEHWU»

[MyHKT 8.3 1 Tabnuua 11: HopMuUpyemasi BO34yX0NpOoHNLA-
eMOCTb [GN] HAPYXXHbIX CTEH XXMUbIX, 06LLECTBEHHbIX, afAMU-
HUCTPATUBHbIX U ObITOBbIX 3[aHWI 1 NOMELLEHN He 6onee
0,5 Kr/(M2xy).

8.2. ®DYHKUMU BHYTPEHHEN OTAEJIKH

8.2.1. MNapousonauua

B tenAnom Bo3pyxe oTanAMBaeMblX MOMELLEHWUIA COAEPXKMT-
ca 6oAbLUE BAArK, YEM B XONOAHOM HapyXHOM BO3ayxe. Ka-
XKYLLMICS CYyXMM BO3AYX MOMELLEHWW, UMEIOLLUI NPUMEPHO
40% OTHOCUTEABHOM BA@XHOCTU, COAEPXUT OKOAO 8 T BOAbI
Ha 1 m3. A CbIpOM YAUUHbIV BO3AYX, Npu TemnepaTtype -5 °C
N OTHOCWUTEABHOMN BA@XHOCTU 90% COAEPXKUT BOASIHbIX MAapoB
AWML OKOAO 3 /M3,

Kaxaomy 3HauyeHuIo TeMmnepatypbl BO3AyXa COOTBETCTBYET
npeAeAbHast KOHLEHTpaLUmMs BOASIHbIX MapoB. 3Ta KOHLEH-
Tpaums coorBerctByeT 100% OTHOCHUTEAbHOM BA@XHOCTHM —
MakcUMyMy, 6OAbLLE KOTOPOro BO3AYX HE MOXET COAepXaTb
BOAbI B BuAe napa. KoHUeHTpauusi napos, nomMmumMmo abco-
AOTHOIO COAEpXaHWs BOAbI B eAMHULIE 0ObeMa, xapakTepu-

3yeTcs napunarbHbIM AaBAEHUEM, T.€. AaBAEHUEM, KOTOPOe
co3aaBann Obl nMapbl, 3aHUMak OHM BeCb 06beM, 3aHKMa-
eMbiti CMecCbto ra3oB. MakcuMaabHOe napunasbHoOe AaBAe-
HMe BOASHbIX NapoB B BO3AyXe 3aBUCHT OT TeMrepaTtypbl 1
AaBAeHunsA. [ToOCKoAbKY KonebaHUs aTMOCHEepPHOro AaBAEHMS,
3aBuUCALLME OT KAMMaTHMUYEeCKHUX GakKTopoB, COCTaBASIOT €AM-
HWUYHbIE MPOLEHTbI, X BAUSHUEM B 3TOM PAa3AEAe MOXHO
npeHebpeub. A BAMSIHWE TemrnepaTypbl Ha AaBAEHME Ha-
CbILLEHNSA 1 NPEAEAbHYIO KOHLEHTPAaLMIO BOASHbLIX NapoB B
BO3AYXE BaXHO AASl MOHUMAaHUS POAM NapOoM30ASILMN.

AaBAEHWE HACbILLEHWS BOASHOTO napa W ero MakCMManb-
HO€e COoAEepXaHWe B BO3AYXE B 3aBMCUMOCTU OT TeMnepaTtypbl
n3meHsetcs no napabone (puc. 23).
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Puc. 23. AaBAeHHWE HaCbILLEHNS BOASIHOIO fapa U MakCUMaAbHoe
CoAepXaHne BOASIHOTO napa B BO3AyXe B 3aBUCUMOCTH OT TEMITe-
partypel.

B03AyX XMUABIX MOMELLEHWI YBAGXKHAETCA U3 MHOTUX UCTOY-
HWKOB. 3TO W BAAra, CoOAePXalLlasncs B BbIAbIXaEMOM BO3AYXe
W UcnapsieMasn ¢ NMOBEPXHOCTU KOXM, U BAAra, nonapatowlas
B BO3AYX NMPW BAAXHOM yOOpKe, MpU NPUroTOBAEHUU MULLM,
BblAeAieMasn KOMHaTHbIMU PaCTEHUSIMU U COXHYLLEN OAEX-
AOW. B nepecyLleHHbI BO3AYX COBPEMEHHbIX KBApTUP U AO-
MOB BA@ra BHOCWUTCA U HAMEPEHHO — YBAAXHUTEASMU.

OTAEAbHYHO KaTeropuro MoMeLLEeHUI COoCTaBAAT 6aHu,
6acceviHbl U AylleBble, BCTPOEHHbIE B XWAbIE AOMa AW Bbl-
AEAEHHbIE B OTAEAbHbIE CTPOEHMUS.

B oTONWUTEABHBIN NEPUOA Pa3HMLA NapLUMaAbHbIX AABAEHWUM
BOASIHOTO napa no ob6e CTOPOHbI OT CTEHbI, OrpaXKAatoLLEN OT-
anAvBaemMoe NoMelLLleHue, NOCTOAHHA MO 3HaKy — AaBAEHWEe
napoB BOAblI B BO3AyXe NOMeELEeHUA Bbllle, YeM B YAUMHOM
BO3Ayxe. JTa pasHMUA AABAEHWW CO3AAET ABMXKYLLYKO CUAY
ANSl TepeHoca Napoobpas3Hom BAArM Yyepesd KOHCTPYKLMIO.

MaTepma/\bl CTEHbl OKa3bIBatOT ABMXKEHUIO BOAAHbIX MapoB
COMPOTUBAEHHWE, BAMASA Ha MAOTHOCTb MOTOKa. [10 mepe npo-
ABWXEHUA HapPyXy, napbl OKa3biBakoTCA B CAOAX CTE€Hbl CO
BCe MeHbLUel Temnepatypor. Ecav conpotuBaeHUe ABUXe-
HUIO NapoB 6yAeT OTHOCUTEABHO HEBEAUKO, B TOALLE CTEHbI
MOTYT BO3HUKHYTb YCAOBUSA, MPU KOTOPbIX KOHLEHTpauua na-
POB AOCTUIHET NMPEAEAbHbIX AASl AAHHOM TemnepaTtypbl 3Ha-



YeHUN. AanbHelllee pasBUTHE 3TOro Mnpouecca NPUBEAET
K KOHAEHcaUMW. AAMTEAbHAs U MHTEHCUMBHAA KOHAEHCaLMs
MOXET MPUBECTU K 3HAUUTEABHOMY YBAAXHEHWUIO TOFO CAOSI
KOHCTPYKLMMW, B KOTOPOM KOHLEHTPALMSA BOAAHbIX NapoB AO-
CTUraeT 3HaYeHWA HacblWeHUSA. YBAAXHEHWE KOHCTPYKLMK
YBEAWYUWT ee TENAONPOBOAHOCTb M CMECTUT GPOHT TEMNepaTy-
pbl KOHAEHCaUMK BAMXE K BHYTPEHHEN NMOBEPXHOCTH Orpax-
AQIOLLEV KOHCTPYKLMH.

ConpoTMBAEHME CTEHOBbLIX MaTepuaroB naponpoHULa-
HUK W BAMSIHWE 3TOr0 COMPOTUBAEHMS Ha MHTEHCMBHOCTb
M0TOKa BOASIHbIX MapoB Yepe3 KOHCTPYKLMIKO OMMcChbiBaeTcs
TOM XXe 3aBMUCHMMOCTbH, YTO U OCTaAbHbIE MPOLECCHI Macco-
M 3HepronepeHoca B MakpoMmupe — 3akoHoM Oma, OTKPbI-
ToiM B 1824 ropy ArS 3AEKTpUYECTBa M YHMBEPCAAbHO Mpu-
MEHUMbIM KO BCEM SBAEHMSIM MakpOMMPa, MPOXOASLLUMM
6€e3 pa3oBbIX MEPEXOAOB U XMMUUYECKMX Npeobpa3oBaHmi:
WHTEHCUBHOCTb 1OTOKa MPSIMO MPOMOPLMOHaAbHa Pa3HOCTU
MoTeHunaroB n obpaTHO MPONopLUOHaAbHE COMPOTHBAE-
HUI. TIPUMEHNTEABHO K ABMXEHMHKO MapoobpasHoy BAaru
yepes Marepuabl CTEH MoA AEMCTBMEM Pa3HOCTU NMapLmab-
HbIX A@BA€HMI 3Ta 3aBUCUMMOCTb NpuHMMaeT Bua Q = o/u
(conpoTnBAEHME NaponpPOHMLAHUIO CAOSI MaTepuasa rpsimo
MPOMNOPLUMOHAAbHO TOALLMHE M 06PaTHO MPONOPLMOHAALHO
naponpoHMLUaeMoCTy 3Toro marepuana), 1 w = AP/Q (MHTeH-
CMBHOCTb 10TOKa BOASIHbIX 1ApOoB MPSIMO MPONopLMOHarbHa
pa3HOCTU AaBAEHUH U 06paTHO MPOMopPLMOHaAbHA COMPo-
TUBAEHMIO MapOpPOHHULIAHUIO).

bonbllas pasHOCTb AABAEHWUI MOXET BO3HWKHYTb MpU Bbl-
COKMX TemnepaTtype W/WAU OTHOCUTEAbHOM BAAXHOCTWU BO3-
Ayxa B nomelleHun (puc. 24). boabliasi pa3HOCTb AABAEHWUI
BAEYET 3a CO60M NOBbILLIEHNE MHTEHCUBHOCTM NOTOKA NapoB
yepes CTeHy. MHTEHCMBHbIN NOTOK NapoB yBEAUYMBAET BEPO-
ATHOCTb KOHAEHCAaLMKU M 0OUABHOCTb KOHAEHCaTa. AHaAOTMY-
HO yBEAMUMBAET BEPOSITHOCTb KOHAEHCAUMM U KOAMYECTBO
KOHAEHCAaTa M YMeHbLLEHWE TOALLMHbI COMPOTUBASIOLLErOCA
naponpoHULAHMIo0 cAos (puc. 25).

BN A E ROIC

Pasmeu_LeHme MeXAY NCTOYHMKOM NapoB U OCHOBHbIM CAO-
€M CTEeHblI, KOTOprVI AONXKEH ObITb 3alUMLIEeH OT yBAAXHEHUA
KOHAEHCaLMeN, CAOA C BbICOKUM CONPOTUBAEHWEM Maponpo-
HULUAHWIO, YMEHbLIaeT NAOTHOCTb MOTOKa BOAAHOIO napa U
npeaAoTBpallaeT obpa3oBaHME KOHAEHCATa B TOALLE CTEHbI
(puc. 26).

M3 BCEro CKa3aHHOro ¥ NOKa3aHHOTO BhILLE CAEAYET POAb
Napou3onaLnn B YAyUYLLIEHUU BAGQXKHOCTHOIO pexmnma orpax-
AQOLLMX OTaNAMBaeEMble MOMELLEHUS KOHCTPYKUMKW. BHy-
TPEHHAA NMOBEPXHOCTb CTEH TEMAbIX U BAQXHbIX I'IOMeLLLeHVI17I
AOANXKHA UMETb cAOM Nnaponu3onaLnin.

Apyrum cnocobom m3bexatb KOHAEHCauMM napoB B 3a-
LWMLLAEMOM CAOE OrpaxAaloLLel KOHCTPYKLMU ABASETCS
YMEHbLIEHWE Pa3HULbI TeMNePaTyp Ha rpaHULLax 3T0ro CAOA:
HapyXHoO€e yTENAEHWE BblpaBHUBaET TeMMNepaTtypy B TOALLE
HecyLLLen OCHOBbI CTEHbI M NPEAOTBPALLAET €€ yBAAXHEHUE.

8.2.2. Bo3ayxonpoHULaemMocCTb

B otonutenbHbI nepruoa TENAONOTEPU MOMELLEHUA CKAA-
AbIBAKOTCS M3 ABYX COCTaBASIOLLMX: TEMAOBOW MOTOK 4yepes
orpaxaatoLine KOHCTPYKLUUU (TENAOMPOBOAHOCTBIO AAA CTEH
W MOAOB, TEMAOMPOBOAHOCTbIO M U3AYYEHMEM AN OKOH) U
3arpaTtbl 3HEPIMU Ha MOAOTPEB MOCTYNAIOLWEr0 HapyXHOro
BO3AyXa. TenAomnoTepu 4yepe3 KOHCTPYKUMU 3aBWUCAT OT WX
NAOLLAAM W COMPOTMBAEHUA Tenaonepepadve (TEMAONPOBO-
AHOCTb U TOALLUMHA BXOASILUMX B COCTAB MaTePUANOB, YCAOBUSA
TENAOOTAQUM). 3aTpaTbl HA NOAOrPEB MOCTYNAKOLLErO BO3AyXa
3aBUCAT OT €0 KOAMYECTBA.

Bosayx noctynaer B NOMeLWEeHNS Yepe3d BEHTUAALMOHHbIE
YCTPOMCTBa (BO3AYXOBOAbI, KAanaHbl, GOPTOYKKM) UAM yeped
HEMAOTHOCTU B OrpaXKAatoLMX KOHCTPYKUMSAX (OKOHHbIE Mpu-
TBOPbI, 30Hbl COMPSXEHUSA KOHCTPYKLMIH, BO3AYXOMPOHMLA-
€MOCTb CaMWX KOHCTPYKUMI). MocTynaeHne Bo3ayxa 4epes
BEHTUASIUMOHHbBIE YCTPOMCTBA MOXET KOHTPOAMPOBATLCS M
peryaMpoBatbCsl.
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Puc. 24. BausiHne MUKPOKAMMATa Ha pacrnpeAeneHue BAaXXHOCTU BO3AyXa B MOPaXx Mo TOALUMHE CTEHbI.



AEROICEEY

2500 F 2500 T 2500 ]
2338 2338 2338
2000 1 2000 1 2000 -
E
1500 | 1500 | 1500 1
1000 | 1000 | 1000 1
935 935 935 |~
520 520 520
477 477 477
01 ~08
100
]
50 1
0 100 200 300 400 0 150 300 0 100 200

4000 T 4000 T, 4000
3782 3782 |! 3782
E }\
T\ E
3000 | 3000 ! 3000 1
2647 e 2647 |! 2647 I
2000 | \ 2000 {4 2000
e
1000 %& 1000 ! 1000 I
!
520 ! \\ 520 520
477 ! 477 477 477
|
01 o 0
|
i I
|
100 | , , 100 1 100
50 s0 {i 50
0 ¢ o L : 0 ;
0 150 300 0 150 300 0 150 300

Puc. 26. BausiHne BHYTPEHHEH Napou30AsILMN Ha PacripeseneHUe BAaXHOCTU BO3AyXa B OPaXx Mo TOALUMHE CTEHBI.

MHTEHCMBHOCTb MOCTYMNAEHUSI BO3AyXa Yepe3 HEMAOTHOCTH
KOHCTPYKLMIA 3aBUCUT OT MX COCTOSIHUA U PA3HOCTU AGBAEHUI
BO3AyXa Mo 06€e CTOPOHbI HAPYXXHOTO OrpaXAeHUs (3aBUCHT
B NEPBYIO OYepeAb OT CKOPOCTWM M HanpaBAeHWs BeTpa, BO
BTOPYO — OT XapaKTepWUCTUK BEHTUASILMOHHOW CUCTEMDBI).
MHTEHCUMBHOCTb «MPOAYBaHWUsA» He NMOAAAETCA onepaTuBHOMY
KOHTPOAIO W PETYAUPOBKE.

MeponpusaTMS Mo MOATOTOBKE MOMELLEHUIA K 3MMe CBO-
AMAUCb B HEAABHEM BPEMEHM KaK pa3 K yMeHbLUEHWto
HEMAOTHOCTEN — 3aKAEeMKe OKOH, 0OBaNOBKE LIOKOAEWN, KO-
HOMaYeHWo M OLUTYKaTypuBaHuUIo CTeH. O6LWMIA MOAXOA K BO3-
AYXOTMPOHWLAEMOCTH OCTAeTCH HEW3MEHHbIM — HEKOHTPO-
AMpyemMasn GUABTPaLMA BO3AyXa Yepes OrpaXAeHUss AOAXKHA
6bITb CBEAEHA K MUHWMYMY, MPUTOK AOAKEH OCYLLLECTBASITLCSA
uepes peryavupyemble yCTponcTBa.

8.3. PeKkomeHaauuu Nno BHYTPEHHEN oTAeNKe

8.3.1. 3awmuTa oT NnepeyBNaxKHEeHUs

la306eTOHHbIE CTEHbI OTANAMBAEMbIX MOMELLEHWI C NOBbI-
LUEHHON BAAXHOCTbIO WM TeMnepatypor (MOMKW, AyLIEBbIE,
6acceliHbl, 6aHW) 6€3 BblpaXeHHOr0 CAOA HapyXXHOM TEMAO-
M30ASILIMK AOAKHBI UMETb MApPOMU30AALMIO HA BHYTPEHHEN No-
BEPXHOCTHU.

B kauectBe CAOS NapOM30OAALIMM MOXHO PEKOMEHAOBATb
[14]:

- 06paboTKy CTEH OAMGDON (MAM MACASIHOM LUNAKAEBKOM)
[0,64 m2xux[la/wmr];

- MPOMNUTKY XOAOAHBIMWU BUTYMHBIMWU MacTUKaMu (pacTBo-
pom 6utyma B kKepocuHe) [0,3-1,1 m2xyxMa/mr];

- OTAEAKY KEPAMMUUECKON MAWUTKOM (C paCLUMBKON LLBOB CH-
AMKOHOBbLIMWU repMeTukamm) [3-7 m2xuxlla/mr];



- OKAEMKY 060SIMW C NMOAMMEPHBIM MOKPLITUEM (TSXEAbIE
BUHUAOBbIE 060U) [0,5-3 mM2xyx[la/mr];

- OKAENKY BUTYMHBIMU TMAPOU3OASILMOHHBIMU PYAOHHBIMMU
mMaTtepuaramu [1-5 m2xyx[la/mrl;

- YCTPOMCTBO M30ASILMK U3 GOABIM (AN MOMELLEHWI Nap-
HbIX U cayH) [mapoHenpoHuuaemal.

8.3.2. KOHTpoab BO3AYyXONPOHULLAEMOCTHU

AN CTEH OTanAMBaeMbIX NOMELLEHUI BCErA@ HYXEH KOH-
TPOAb BO3AYXOMPOHULAEMOCTU. KAapka TOALULMHON B OAMH
6AOK He MMeET rapaHTMPOBAHHOIO COMPOTUBAEHWA BO3AYXO-
NPOHULAHWUIO M3-32 BO3MOXHbIX HEMAOTHOCTEN B BEPTUKAAb-
HOM wWBe. MNpu 3TOM NPOAOAbHAA (BAOAb MAOCKOCTU dacapa)
bUABTPaLMA BO3AYXa B TAKOM KAQAKE NMPAKTUYECKM OTCYTCTBY-
€T — MaAO€e CeYeHne U AOCTaTOUYHaNA MAOTHOCTb FOPU3OHTaAb-
HbIX LWBOB NPW OTCYTCTBMM NMPOAOAbHbIX BEPTUKAAbHbIX LLIBOB
He CO3Aat0T AASl HEE MCXOAHBIX YCAOBUA.

AocTaTtoyHoe CONPOTUBAEHUE BO3AYXOMPOHMLAHUIO 0bec-
neyvBatoT:

- OAVMH CAOW LUTYKATYPKK (Hapy>XHOW UAKU BHYTPEHHEWN);

- OAMH CAOM ByMaxHbIX 060€B;

- OAVMH CAOW @Ar€3MOHHO CBSA3aHHOW C KAAAKOM Mapom3o-
AALMK;

- BETPO3alUMTHbIE MAEHKW, NMPUMEHSEMbIE AAA AEPEBSH-
HbIX CTEH WU MMHEpPaAbHbIX BarT.

- MEpOMNpUATUA MO repmMeTU3aummM BEPTUKAAbHbLIX LWBOB
3NaCTUYHBIMU TePMETUKaMU TakXe CO3AaT AOCTATOUYHOE
COMPOTUBAEHWE BO3AYXOMPOHULAHUIO.

8.3.3. 0O0wue peKomeHpaaLUun

OcHoOBHble TpebOBaHUS K BHYTPEHHEN OTAEAKE, TaK Xe Kak
M K Hapy>XHOW, NPEeAbSBASIOTCA CO0OPaXEeHUAMU BHELLIHEro
BMAQ:

N AEROIC

- POBHas OLITyKaTypeHHas NOBEPXHOCTb;

- NOBEPXHOCTb, 0OAMLLOBAHHAA NMAUTKOW;

- NOBEPXHOCTb, 0OLINTAA MOrOHAXHbIMU U AUCTOBBIMU Ma-
TeprManamu.

B obuiem cAayyae K BHYTPEHHUM LUTYKaTypkam He Mnpeab-
ABAAETCA cneunanbHblx TpeboBaHWi. ApekBaTHOE 3apayam
WHAMBMAYAABHOTO CTPOUTEABCTBA COMPOTUBAEHUE BO3AY-
XOMPOHWULAHUIO BO3HWMKAET MO GakTy HaAMuMA LWTYKaTypKu
TOALLMHOM OT 5 MM ¥ NAOTHOCTbO OT 1000 Kr/m3. YAOGHbI
ANSI BHYTPEHHEN OTAEAKM TMNCOBbIE WTYKaTypKu. MprMeHu-
Mbl U3BECTKOBbIE, U3BECTKOBO-LLEMEHTHbIE U LLEMEHTHbIE CO-
cTaBbl. OCHOBHOWM XapaKTEPUCTUKON LUTYKaTypKK CTAHOBUTCA
yAOBOyKAaAbIBAEMOCTb. [TPOYHOCTb, MOPO30CTOMKOCTb — HE
BaXHbl NPW OTAEAKE MHTEPLEPOB.

06AMUOBKaA NAUTKOWM MOXET BECTUCb HEMOCPEACTBEHHO NO
Knapke. Ecan temnepatypHbifi MU BAGXHOCTHBIM PEXUM 3KC-
nAyaTauum NOMELLEHUSI MPEABABASIOT K OTAEAOYHOMY CAOKD
cneuranbHble TpeboBaHUSA, MOA NAMTKY MOXET ObITb LLeAeCO0-
6pa3HbIM HaHeceHne 06Ma30uHOM NOAUMEPLIEMEHTHON UAK
OUTYMHOW TMAPO- UAM NAPOU30AALIMN.

O6LKMBKa AMCTOBBIMM M MOTOHAXHBIMKW MaTepuaramu (ae-
peBO — BaroHka, 6Aaok-xayc, obpe3Has AOCKa; KOMMO3UTbl —
daHepa, rMncokapTtoH, cteknomarHesut, OCIl; naacTMkoBble
n MA® AaMeAr M MaHeAW...) BO3MOXHA KaK Mo HanpaBAsto-
MM, TaK U HEMOCPEACTBEHHBIM NPUKAEUBAHUEM UAU MEXa-
HUYECKUM 3aKPENAEHUEM K KNAAKE.

Mpu BHyTpeHHeW 06LIMBKe caepyeT obpallath BHUMaHWe
Ha COMPOTUBAEHWE CTEH BO3AYXOMpPOHWLAHWI0. Mpu oTCyT-
CTBMW HaPYXXHOW LUTYKaTypPKK XeAaTeAbHA NpeABapUTEAbHASA
paclliMBKa BEPTUKAAbHbIX LUBOB Ha BHYTPEHHEN NMOBEPXHO-
CTU KAQAKM Ha WKpKHY 5-10 1 raybuHy 10-20 MM U KX 3a-
NOAHEHWE 3NACTUUYHBIMU FrEPMETUKAMMU.
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9. Ce30HHBbIE

U HeoTan/JiuBaembie 3aHuqA

AoctaToyHo 60AblUasi rpynna 3AaHWiA, BO3BOAMMbBIX AAS
YAOBOALCTBWSA FOPOXaH, He NpeAHa3HaueHa AAA MOCTOSAHHOM
KPYTAOTOAMUYHOM 3KCNAyaTaumu. ITo 3paHKA, NpeAHa3HaueH-
Hble AAA KPATKOBPEMEHHOrO MPOXWMBAHUSI AIOAEW — AQuM,
6a3bl OTAbIXa, OXOTHWUbW U TYpUCTUUECKME H6a3bl. B nomelue-
HUAX TaKWMX 3AQHWI AOAXEH OblTb obecrneyeH KOMOOPTHbIN
MUKPOKAMMAT, OAHAKO K HUM He NMpuMeHKUMbl TpeboBaHUsA K
MUHUMK3ALMKU PACcXOAa IHEPTMM Ha NOAAEPXKAHUE KOMDOPT-
HbIX YCAOBWM.

Bropas rpynna 3paHuid, HapyXHble OrpaXxAeHWs KOTopbIX
He COMPOTMBASAIOTCA MUIPaLMK BOAAHBIX NApPOB M3 TEMAOTO
BO3AYXa B XOAOA — 3TO HEOTANAMBAaEMble MOCTPOMKM: CKAG-
Abl, Fapaxu, AETHUE NaBUAbOHbI.

AAA 06enx 3TUX KaTeropui CTPOEHWI yTpauuBaeT 3Hauye-
HWe BOAbLUMHCTBO OrpaHWYeHUin, HaknaAbIBAEMbIX Ha OTAE-
AOYHbIE MOKPbLITUSA ra306ETOHHbIX CTEH NOCTOAHHO 3KCMAYaTU-
pyembix 3aaHWi. OTCYTCTBME MOCTOSSHHOTO Hamnopa BOASHbIX
napoB M3 NMOMELLEHUA B CTOPOHY YAULIbI CHMMAaET BOMPOCHI
COMPOTUBAEHUSI MapOoNpPOHMLAHUI0. [lo3ToMy orpaHuuMBa-
fowmre TpeboBaHUS, Kacalolmecs NaponpoHULAeMoCTH
LUTYKATYPOK, pasmepa LBOB MeXAY MAMTKaMMW, BO3AYLLHO-
ro 3asopa Mexay 0H6AULIOBOYHON KAAAKOW M OCHOBHOM CTe-
HOM — CHMMatOTCS.

OtaenbiBas ra3o6eTOHHYI0 KNaAKy CE€30HHbIX U He-
oTaniuMBaeMbiX 3aHUA, MOXKHO 3a6biTb 06 0COGEHHO-
CTSIX AYEUCTOro 6eToHa M NOAXOAUTb K BbIGOPY maTe-
puanoB U cnoco6oB OTAENIKU TaK e CBOGOAHO, KaK K
oTAeNKe TPaAULMOHHBIX KAMEHHbIX KNaAoK.
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10. OTpenka cTeH U3 aBTOKJIABHOIO

ra3ooerTroHa.

Oowme TpeGoOBaHUA U peKOMeHAAL UM

HasHauyeHue OTAEeJNIKU

Knaaka U3 ra3o6eToHHbIX GAOKOB MOXET 3KCMAyaTUPOBaTb-
cA 6e3 oTAeAKW. ITO KacaeTcsi 3paHUI Ao6Oro HazHaueHwus,
3KCMAYaTUPYEMbIX BO BCEX pernoHax. 06s3aTenbHON SIBASA-
eTcA TOAbKO 3alllMTa OT HaMOKaHWsi MecT MOTEHUMAAbHOTO
nepeyBAa@XHEHMWSA: MOAOKOHHbIX 30H, 30H NPUMbIKAHUS K OT-
MOCTKe, KO3blpbKaM — MECT, TAe BO3MOXHO obpa3oBaHue
CHEroBbIX KapMaHOB, MOTEKOB UAW BO3AEUCTBUE OTOOMHbIX
6pbI3r.

OcHoBHas GyHKUMA HaPY>XXHOM OTAEAKM — AEKOpaTHBHas.
[onyTHO OTAEAKA MOXET BbIMOAHATb 3aLUMUTY NOBEPXHOCTHBIX
CAOEB KAAAKM OT YBA@XHEHMS] aTMOChEPHbIMKU OCaAKaMM,
NoBbILIATh COMPOTUBAEHWE KAAAKWM BO3AYXOMPOHULAHWIO W
3alMLATb ee 0T MeXaHUUYECKUX NMOBPEXAEHUI Ha HapyXHbIX
YrA@xX y NPOE3A0B, Pa3rpy30UHbIX OKOH, BOPOT U T.M.

ANt OTAEAKM, HAHOCUMOW HEMOCPEACTBEHHO Ha MOBEpPX-
HOCTb KAQAKM (LUTYKaTypka, OKpacka, HakneWka MAUTKM UAK
KaMEHHbIX MAMT), BCTYNatoT B CUAY AOMOAHUTEAbHbLIE OFPaHM-
yeHus. CAOM TakoM OTAEAKM AOAXKEH obecneunTb yaaneHue U3
KAAAKM HauyaAbHOM TEXHOAOTMUECKOM BAGrW, a AAA OTamnAMBa-
eMbIX 3AaHUI ellle U He Bbl3blBaTb 3HAYMTEABHOTO YBAGXHE-
HWS KAQAKMW 3@ OTAEAKOW B OTOMMUTEABHbIN CE30H.

Buabl otaenku

KOHCprKTVIBHO OTAEAOYHbIE CUCTEMbI MOTYT ObITb pas3ae-
A€Hbl Ha ABa OCHOBHbIX TUNA.

- aAre3aMoHHO CBA3aHHbIE C Kl\aAKOVI (OKpaCKa, BblpaBHU-
BaHWE NOBEPXHOCTU PEMOHTHbIMW pPacTtBoOpPaMin U OKpacKa,
OWITYKaTypuBaHWE, OKAEMKA LUTYYHbIMU UBAEAUSIMN);

- MOHTUPYEMbIE MEXaHUYECKN (06/\VILI,OBKVI Ha OTHOCe UAU
06AVILLOBOLIHaﬂ KAaAKa C BO3AYLHbIM 3a30p0|v|).

Ka)KAbIVI N3 3TUX TUNOB OTAEAKHN MOXEeT HAaHOCUTbCA HeNo-
CPEACTBEHHO Ha KAaGAKY, @ MOXET Hepes cAOU TENAOUIOAALMN-
OHHOro mMaTtepuana (C BbICOKOM AMOO C HU3KOW MapOmnpPOHM-
LaMOCTbO).

AAre3MoHHO CBAISHAHHA OTAeNKa —

TpeGoBaHUA K maTepuanam

LLtykaTypku no raszobeToHy Bceraa AOAXHbI OblTb AOCTa-
TOYHO AedopmaTHBHbI. ITO TpeboBaHME YHUBEPCAABHO AASI
BCEX TUMOB 3Aa@HWUI — Kak OTanAMBaEMbIX, Tak U HE OTanAu-
BaeMblX. [IPUMEHWUTEABHO K MUWHEPAAbHBIM LUYTKaTypkam
3TO O3HauyaeT orpaHuMyeHue NpoyHocTM — He 6oree M5O.
LLITyKaTypKK C BbICOKMM COAEPXAHWEM NMOAMMEPOB MOTYT HE
YAOBAETBOPSATb 3TOMY TPEBOBaHUIO, €CAU MOANDUKALMS NPU-
BOAWT K CHUXXEHUIO MOAYAS YNPYrOCTH.

LLtykaTypku no ra3obeToHy, npepHasHauyeHHble ANl Ha-
PYXHOW OTAEAKW OTanAMBaeMbIX 3AaHWK, AOAXHbBI WMMETb
CPaBHWUTEABHO BbICOKYIO MaponpoHuuLaemoctb. ConpoTtme-
AEHWEe NaponpoHULAHUIKO BCEX CAOEB OTAeI\OHHOVI CUCTEMDbI

(rpyHTOBKa, LUTYKaTypka, GUHULLIHOE AEKOPaTUBHOE MOKPbI-
TE) AOAKHO ObiTb He Bbiwe 0,2-0,5 m2xyx[a/mr.

AAre3vMoHHO cBfi3aHHasA oTAe/iIka — Tpe6oBaHUe K

NnoAroToBKe NOBEPXHOCTU U NPOU3BOACTBY paGboT

OnTrManbHOEe BpeMS NPOBEAEHUSA OTAEAOUHBIX paboT — no-
CA€ YAAAEHUS U3 KAAAKWU OCHOBHOMO KOAMYECTBA HayanbHOM
BA@TU, T.€. HA CAEAYIOLLMI NMOCAE KAAAOUHBLIX PaboT CE30H.
AonycTuma OTAeAKa HEMOCPEACTBEHHO MO OKOHYAHWW KAAA-
KW. B 3TOM cAyyae K Hapy)XHOW OTAEAKE CTEH OTanAMBaEeMbIX
3AaHUI NPeABbABAAIOTCA Bonee xecTkue TpeboBaHUsA: CMAOLL-
HOE apMUpoBaHWe, MakCUMMaAbHas MapPOMpPOHWULAEMOCTb,
CaHuUpyloLWMe LWTyKaTypble COCTaBbl (MPEnATCTBYOWME Ka-
NMUAASPHOMY BbIHOCY BAGr Ha dacapHyto NOBEPXHOCTD).

MoBepxHOCTb nepes  OMHULLIHBIM - OLITyKaTypuBaHUEM
AONXKHA ObiTb MOAFOTOBAEHA: LUBbI M CKOAbI PacLUUTbl U 3a-
NMOAHEHbI PEMOHTHOW (LUTYKaTypHOW) CMECHIO, MOTEKU KAES U
6eToHa cunLLEeHbI U COWANdOBaHbI, NbiAb YAAAEHa, BMUTbIBa-
oLLan cnocobHOCTb BCEX YYACTKOB KAAAKM BbIPpOBHEHa (YB-
AaXHEHWEM WAU TPYHTOBaHWeM). 3apava npeABapUTEAbHON
3aAENKM LLUBOB M CKOAOB CAEAaTb Tak, YTOObl OCHOBHOM LUTY-
KaTypHbIN CAOM HE MMEA PE3KMX MEPENAAOB TOALLMHbLI — pes-
KUE U3MEHEHUA TOALLMHBI (YTOALLEHWA B 30HE MYCTbIX LUBOB
VAW YTOHbLUEHWA B 30HE HAMAbIBOB BbITEKLLETO KAES) NPUBO-
ASIT K KOHLEHTPaLMKU HanpsKeHUst U TpeLmrHOo06pa3oBaHmio.
0co6€eHHO YacTbl TPELLMHbI MO KAAAOUYHBIM LBAM.

MPOU3BOACTBO LUTYKATYPHbIX U OKPACOYHbIX PaboT AOAX-
HO MPOBOAMTLCS B Y3KOM TeMMepaTypHOM AvanasoHe oT +5
A0 +25 °C — MeHblIaa Temnepatypa TpebyeT npuMeHeHus
cneuunanbHbix cMmecel, 60AbLIan — cneuranbHbIX Meponpus-
TUI NO NPEAOXPAHEHUIO CBEXMX OTAEAOUYHbIX CAOEB OT nepe-
CyLUMBaHMUS.
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061Ul 0BKa — oOLWMe peKoOMeHaaLUuu

HaBecHble 0O6AMLIOBKM MOTYT MOHTMPOBATbCSA Ha rasobe-
TOHHYIO KAAAKY 6€3 NpeABapUTEABHOTO YAGAEHUS U3 KAAAKM
HayaAbHOM BAaru. KpenaeHve nop0bAMLOBOYHBIX HaNpaBAs-
IOLLMX B MAAO3TaXHOM CTPOMTEABCTBE MOXET MPOU3BOAUTH-
CA Kak rBO3AAMM, TaK U CNeUnarM3npoBaHHbIMU AtOOEAAMMU.

Mpu ycTpoicTBe 06AMLOBOK HEOOXOAMMO NPEAOTBpaLLATh
AOKaAbHOE YBAAXHEHUE KAaAKM 00pa3yoLLMMCS Ha BHYTPEH-
HeW MOBEpPXHOCTU O0OAMLOBKM KOHAEHCATOM. TOALLMHA BO3-
AYLLHOTO 3a3opa MexAy OOAMLOBKOM U OCHOBHOM KAQAKOM
Ha3HavyaeTcAa KOHCTPYKTUBHO.

ﬂononHuTeanoe yTenjieHue

Mpn TEPMUYECKOM COMPOTUBAEHUU OCHOBHOW CTEHbI 2 U
b6oree M2/BTx°C  ueneco0bpa3HOCTb  AOMOAHUTEABHOIO
yTenAeHUs AOAKHA ObiTb NPOBEPEHa 3KOHOMUYECKWM pac-
yetom. B pacuete cnepyeT yuuTbiBaTb 3aTpaTbl Ha yTenae-
HWe, pasHuLy 3aTpaT Ha KOMMEeHcauuto TENAONOTEPb Yepes
OrpaxAatoLLyto KOHCTPYKLMIO, pa3HULy B CTOUMOCTU CUCTEM
OTOMAEHUA Pas3HOM MOLLLHOCTMU.

YTenaeHve matepuanamMu ¢ NaponpoHULAEMOCTbIO BOAb-
wen, yem y razobeToHa, U C BO3AYLIHbIM 3a30POM MOXHO
NPOBOAUTL 6€3 AOMOAHUTEABHBIX PaCYeTOB BAAXHOCTHOIO
pexuma. Mpu NpUMEHEHUN CUCTEM CKPENAEHHOM TEMAOU30-
AWK (CO LUTYKaTYPHbIM CAOEM MO YTEMAUTEAID), @ Takxe
KOHCTPYKLMM C HaPYXHbIM OBAMLIOBOYHBIM CAOEM, HEOOXO-
AWM pacyeT CTEH Ha BO3MOXHOCTb YAGAEHWUS HauaAbHOW BAa-
M, @ TakXe NpoBepKa 3aLUMLLEHHOCTU OT NepeyBAaXHEHUS
MTOrOBOM CAOUCTOM KOHCTPYKLMWU. CUCTEMbBI C MUHEPAABHOWM
BaTOM 3a CAOEM LUTYKATYpPKM MOryT notpeboBaTb Napon3ons-
UMW Ha BHYTPEHHEW MOBEPXHOCTU CTEHbI, CUCTEMbI C MOAU-
MEPHbIMWU YTENAUTEAIMU MOTYT NOTpeboBaTh HapalLlMBaHUA
TOALLUMHbI YTENAUTEAR CBEPX HA3HAUYEHHOM MO CoobpaXxeHu-
AM CHUXEHUSA TPAHCMUCCUOHHBIX TEMAOMNOTEPD.

TpeGoBaHUSA K oTAENKe KNaAKHU
U3 aBTOKJIAaBHOro raso6eTtoHa
B dopmann3oBaHHOM BUje

10.1. AonyckaeTtcsa aKcnAyaTauuss HEOTAEAAQHHOM KAAAKM
M3 AYEUCTOBETOHHbIX OAOKOB aBTOKAABHOIO TBEPAEHUSI C
yuyetom TpebosaHui n. 10.4.

10.2. HapyxHaa OoTAeAKa KAAAKM Ha3HayaeTcs C LeAbto
obecneyeHns TpebyeMoro BHELLHErO BUAA M BbIMOAHSET Ae-
KOPaTUBHYIO QYHKLIMIO.

10.3. HapyxHas OTAeAKa KAAAKUM MOXET BbINOAHATL 3a-
LWMTHbIE QYHKLMK:

- NpeAoTBpaLLaTh YBAGXHEHUE HAPYXHbIX CAOEB KAGAKH;

- NOBbILWATh CONMPOTUBAEHWNE KAGAKM BO3AYXOMPOHUL@HWIO;

- BbINOAHATb MEXaHWUYECKYHO 3aLLUTY KAGAKM.

10.4. 3aKOHUYEHHble KOHCTPYKLMWU U3 AYEeUCTOOETOHHOM
KNAAKM AONKHBI UMETb 3aLLUTY OT NepeyBAaXHEHUS B MeCTax
WHTEHCUBHOIO BO3AEWCTBMA BAArM M Ha FOPU3OHTAAbHbIX
yyacTkax (MOAOKOHHbIE 30Hbl, 30Hbl MPUMbIKAHMA K OTMOCT-
Ke, K OKPbITUAM KO3bIPbKOB, MecTa BbiXxoAa BAAKOHHbIX MAWUT
N apPXUTEKTYPHbIX SAEMEHTOB U T.M.).

10.5. [0 KOHCTPYKTUBHOMY UCMOAHEHUIO OTAEAKA AYEUCTO-
OETOHHOM KAaAKM pa3aeAsieTcsl Ha ABa TUna:

- AArE€3MOHHO CBfI3aHHas C KAAAKOM (OKpacka, 3aTvpka,

LITYKaTypKa, 0OAMLOBKA LUTYYHBIMU UBAEAUAMMU);

- MOHTMpyeMasi MexaHW4yecku (HaBeCHble OBAMLOBKU Ha
OTHOCE U 06AMLLOBOYHAA KAAAKa C BO3AYLUHbBIM 3a30POM).

TpeboBaHWA K OTAEAOUHbBIM MOKPLITUAM (MaTepuanam, cu-
cTeMaM, U3AEAUSIM) MPEAbABASIIOTCA B 3aBUCMMOCTU OT pe-
XMMa 3KCMAyaTalmn OTAEAbIBAEMbIX KOHCTPYKLIMIA.

10.6. TpeboBaHMA K AAT€3MOHHO CBA3AHHbLIM C KAQAKOM
OTAEAOYHBbIM MOKPLITUAM NpUBeAeHbl B Tabanue 10.2, Tpe-
60BaHUS K LUTYKaTypkam AAA TakuX MOKPbITUI — B TabauLe
10.1.

10.7. BAaXHOCTb KAAAKM Nepes HayaAOM OTAEAOYHbIX pa-
60T He HopmUpyeTcs. PekoMeHAyeMasi BAXHOCTb NepeA Ha-
YaAOM LUTYKaATYypHbIX pabotr — A0 8% no obbemMy B CpeAHEM
no TOALLUMHE CTeHbI. [pn HaHeCeHWM COCTaBOB Ha OpraHuye-
CKUX PacTBOPUTEAsiX TPeOOBaHUS K BAAXHOCTW OCHOBaHWA
AOMNXKHbI YCTaHABAMBATLCH NMPOU3BOAUTEAEM TaKUX COCTaBOB.

10.8. [llepep HaHeCeHWEM OTAEAOUYHOrO LUTYKaTypHOro
CAOSl NOBEPXHOCTb KAQAKU AOAXHA ObITb MOArOTOBAEHA: LLUBbI
W CKOAbl pacLUMTbl U 3aMOAHEHbI PEMOHTHON (LUTYKaTypPHOWM)
CMECbI0, MOTEKU KAeA 1 BeToHa cpe3aHbl U OTLAMPOBAHBI,
MblAb YAAAEHA, BNUTbIBatOLLAS CNOCOOHOCTb KAGAKWU BbIPOB-
HeHa (YBA@XHEHWEM UAU FTPYHTOBAHUEM).

10.9. MpPOU3BOACTBO LUTYKATYPHbIX M OKPACOUYHbIX paboT
coCTaBaMu Ha BOAHOW OCHOBE PEKOMEHAYETCA MPOBOAWTb
npu Temnepartype +5...25 °C. lMpu 6oaee BbICOKOM TeMnepa-
Type BO3AYyXa, @ TakXe B COAHEUHYIO MOroAy M NP CKOPOCTU
BeTpa 6onee 10 M/Cc HEOBXOAMMO MPUHUMATb Mepbl Mo 3a-
LLLUTE CBEXEYAOXEHHbIX CAOEB HapYyXHOMN OTAEAKU OT 06e3BO-
XWBaHUA.

10.10. YcTpoicTBO 0OAMLOBOK C MEXaHWMUYECKUM Kpenae-
HUEM MOXET OCYLLECTBAATLCS BHE 3aBUCUMOCTU OT BA@XHO-
CTW OCHOBaHWA U Npu AoBOK TemnepaTtype.
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Ta6anua 10.1 Tpe6oBaHMA K LUTYKaTypHbIM COCTaBaM AAA OTAEAKU AYEUCTOOETOHHOM KAAAKU

CpeaHsiA NAOTHOCTb (AASt TOACTOCAOW- He 6oree 1300 KF/Ky6 M

i Mo rOCT 12730.1-84
HbIX! LUTYKaTYPOK)

la
AN HapyXXHOW OTAEAKM

CpeAHsiA MAOTHOCTb (AASt TOHKOCAOM- OTanAMBaeMbIX 3AaHUN

16 3
HbIX! LUTYKaTYPOK)

Mo NOCT 12730.1-84 He 6onee 1600 kr/ky6.m

Mo NOCT 10180-90 Ot M5 po M50? 2a - KOHCTPYKTUBHOE OrpaHu-
YyeHue,

26 - ueneBoe TpeboBaHue

2a MapKa no nMpoYHOCTU Ha cxatue

26 MoayAb ynpyroctu Mo FOCT 24452-80 E, < 3,5E Knaaku

3 Mapka no Mopo30CTOMKOCTH® Mo FOCT 31356-2007  He meHee F50 AAS HAPY>XHOM OTAEAKM

1K TOACTOCAOMHBIM LUTYKaTypKam OTHOCATCA LUTYKATYPKU CO CPEAHEN TOALLMHOW cAosi Boaee 7 MM, K TOHKOCAOWHbBIM — CO CPEAHEN TOALLU-

HOWM 7 MM U MeHee.

26oAee BbICOKasi MPOUYHOCTb AOMYCTUMA AASI HAPYXXHOFO CAOSt MHOFOCAOWMHBIX LUTYKATyPHbIX CUCTEM.
3TpeboBaHne MOXET YTOUHATLCA B 3aBUCHMOCTH OT PEFMOHA CTPOUTEABCTBA U YCAOBUIA IKCNAYaTaLMK.

Tabamua 10.2 TpeboBaHUA K OTAEAOUHBIM MOKPbITUAM AYEUCTOOETOHHON KAAAKU

ConpoTMBAEHWE NAPONpPO-
HUL@HUIO (AASI OTAEAOUHBbIX
NOKPbITUI HA OCHOBE TOACTOC-
AOMHbIX LUTYKaTYpPOK)

la Mo FOCT 25898-83

ConpoTMBAEHUE NapONpPOHHU-
L@aHM1Io (AAS OTAEAOYHBIX MO-
KPbITUI HA OCHOBE TOHKOCAOW-
HbIX LUTYKATYPOK U OTAEAOYHbIX
NOKPbITUIM 6E3 LITYKATYPHbIX
CAOEB)

16 Mo NOCT 25898-83

ConpotrBAEHWE NaponpoHU-

1B
uaHuto 123

Mo FOCT 25898-83

BoaonoraoLeHne npu kanua-
AAPHOM NnoAcoce

Mo FOCT 31356-2007

3 Aaresuns K suenctomy 6eToH BRI B G ORI

y Y no rocT 31356-2007
MOpP030CTOMKOCTb KOHTAKTHOMN
30Hbl

4 Mo FOCT 31356-2007

Mpumevanus.

Ry, <0,5m2eusMa/mr

AN HApPYXXHOW OTAEAKM
oTanAnBaemblx 3AaHUN.

1a, 16 - KOHCTPYKTUBHbIE
orpaHuuyenus, 1B - ueneBoe

R: <0,2m2eyeMa/mr
P TpeboBaHue

e F
RW < RVP
w < 0,5 Kr/(m2 e y%d), AAS HapY>XHOM OTAEAKM

R?, >0,15Mna

ESS) AR HAPYXXHOW OTAEAKM

1. ConpoTnBAEHWE NaponpPOHULAHUIO RVpF Ha3Ha4yaeTCcs U3 YCAOBUS OrPaHUUYEHUs BAAGrM B CAOE 3a OTAEAKOW B MEePUOA C OTPULIATEAbHbI-
MW CPEAHUMW MECAUYHBIMKW TeMMepaTypaMmun HapyXHOro Bo3ayxa, onpeaeasiercs no popmyae 17 CHull 23-02-2003 «Tennosas 3aLumTa

3AQHUN».
R, 2= 0,00247 (e

int ~

E,)/(p,0,Aw,, + n), TAE Aw , prHUMaeTcs 35% (Macc) AAA CAOS TOALLUMHOM 20 MM 3@ OTAEAKOW.

2! A/\n HapyXHOro CAOH AByXC/\OMHOVI KAaAKH, BbII'IO/\HFIBMOM 6e3 BO3AYLLIHOIO 3a30pa MexAy CAOSMMU, CONMPOTUBAEHWE NapONPOHULIAHUIO
R, F Ha3Ha4yaeTCcsl U3 YCAOBWS OFpaHUUYEHWst BAArM B CAOE 3@ 0OAMLLOBKOW (MpuMeyaHue 1). Mpu 3tom Aw,_, npuHumaetcs 35% (Macc) Ans
BHeuJHeI’O CAOAl KAGAKM TOALLUHOW PaBHOW MOAOBUHE TAYOUHbI 3aAEAKM TMOKMX CBA3EN.

3. Bo BCcex cAyyasx KOHCTPYKLMU AOAXKHbI YAOBAETBOPSTh TpeboBaHWsAM CHUM 23-02 k 3aluuTte OT NnepeyBAAXKHEHUS.

10.11. IAeMeHTbl KpeNAeHUs O0OAMLOBOK AOAXHbBI ObiTb
pacuuTaHbl Ha BOCMPUATHE BEPTUKAAbHbIX (OT COBCTBEHHOIO
Beca) U ropU30HTaAbHbIX (BETPOBbIX) HArpy3oK.

10.12. Mpu ycTpoicTBe 0BAULIOBOUYHOM KAQAKM U3 LUTYY-
HblX MaTEPMANAOB C BO3AYLLHbIM 3a30POM MEXAY 0OAULLOBKOW
M fYeucTbiM BETOHOM MpPU CPEAHEN BAAXHOCTWU SUYEUCTOrO
6eToHa Horee 8% No 06beMy PEKOMEHAYETCSI NPeAyCMaTPK-
BaTb KOHCTPYKTUBHbIE MEPONPUATUS NO OTBOAY KOHAEHcaTa
OT OCHOBHOTIO CAOSI CTEHbI.

10.13. MNpu NPOEKTUPOBAHMUU KOHCTPYKLIMI C HAPYXXHOM Te-
NAOU3OASILLMEN MO OCHOBAHMWIO M3 SIYEUCTOBETOHHOW KAAAKHM
CAEeAYeT NpeaycMaTpuBaTb BO3MOXHOCTb YAGAEHUA U3 KAAA-
KW HayaAbHOM BAArw.

10.13.1. YCTPOMCTBO CUCTEM HAPYXHOTO YTENAEHUA C BO3-
AYLWIHBIM 3a30pOM MeXAY YTENAUTEAEM U OOAULLOBOYHBIM
CAOEM MpPU NapONpPOHULAEMOCTU YTENAUTEAS BOAbLUEN, YEM
y AuencToro 6eToHa, BO3MOXHO NpU AOOON BA@XHOCTU OCHO-
BaHWUA 1 AtOOOW TOALLUHE YTEMAUTEAS.

10.13.2. YCTPOMCTBO CUCTEM HaPYXHOro yTEMAEHUSA CO
LUTYKaTYPHbIM CAOEM MO YTEMAUTEAID PEKOMEHAYETCSH Mpo-
BOAUTH MpPU CpeAHel 06beMHOW BAAXHOCTH siuencToro 6eto-
Ha He 6onee 8%. ConpoTUBAEHWE NAPOMPOHULAHWIO TaKKUX
CUCTEM AOANXHO YAOBAETBOPSATb TpeboBaHUto N. 1B TabAULbI
10.2.
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